b
Mr. John Grantham FLUOR DANIEL, INC.
State of Washington
Department of Ecoiogy
Nuclear & Mixed Waste Program Date: February 2, 1993
P. 0. Box 47600
Olympia, WA 9BS04-7600 Reference: Hanford Waste Vitrification Plant

DOE Contract DE-AC06-86RL10838
Fluor Contract 8457

Tranemittal No.: WDOE-316

Dear Mr. Grantham:
TRANSMITTAL

We enclose__* copy of the items listed below. These are issued per US-DOE request.
*3 PULLSIZE BLUELINES ROLLED & 2 SPECIFICATIONS, & 1 REDUCED

Response due to Fluor:_ N/A
Responds to: P33B PACKAGE
NUMBER , REV ' DATE | TITLE

SEE TRANSMITTAL ATTACEMENT ——— | m—meea- F33B PACKAGE PROCESS BUPPORT VESSELS AND

EQUIPHENT VITRIFICATION BUILDING

REFERENCE DOCUMENTS LIST
RECONCILIATION LIST

e e

Distribution:

Reference: FRP-727, FUP-346

R. L. Long: DOE-RL, w/0 Very truly yours,

TWP/AME Corresp Cntrl Cntr, MSIN A5-10

(P33B PACKAGE)}, w/0 -
P. Felise, WHC-RL (MSIN G6-16), w/1F, 1 SPEC

Environmental Data Hanaggmant Centar ’7 ﬁﬂdlél&,/ /E((i HE7EN D O
(MSIN H6-08), w/lF, 1 SPEE S. Poulter

D. Duncan, US EPA, Region X, w/0 Pr ject Director

Rspzﬁég%it




PAGE
STATUS DATE 01/29/93

CONTRACT 845734

AT

CORDS TRANSMITTAL ATTACHMENT

DISCIPLINE PACKAGE DRAWING SHEET DWG SIGNATURE DRAWING

NUMBER NUMBER REV DATE TITLE
30 P33a u-2-116011 1 0 PROCESS SUPPORT VESSELS AND EQUIPHMENT VIT BLDG TITLE SHEET
30 P38 ¥-2-116012 1 0 PROCESS SUPPORT VESSELS AND EQUIPMENT VIT BLDG DWG INDEX
40 P338 H-2-120151 1 0 TK-540-014 NITRIC ACID DECON FEED TANK
40 P338 H-2-120151 2 0 TK-540-014 NITRIC ACID DECON FEED TANK DETAILS
40 P338 H-2-120152 1 0 TK-540-017 OXALIC ACID DECOM FEED TANK
40 P338 H-2-120156 1 0 TK-210-001 CRANE DECOM FEED TANK (ACID)
40 P338 H-2-120156 2 o TK-210-001 CRANE DECON FEED TANK (ACID) DETAILS
40 P338 N-2-120157 1 0 TK-210-002 CRANE DECOM FEED TANK (CAUSTIC)
40 P33B H-2-120157 2 0 TK-210-002 CRANE DECON FEED TANK -(CAUSTIC) DETAILS
40 P338 H-2-120161 1 0 TK-450-007 PROCESS COOLING WATER EXPANSION TANK
40 P338 #-2-120162 1 0 TK-460-001 MELTER COOLING WATER EXPANSION TANK
40 P338 H-2-120163 1 0 TK-480-001 PROCESS WATER TANK
40 P338 H-2-120164 1 0 TK-520-001 FLOOR DRAIN CATCH TANK
40 P38 H-2-120164 2 0 TK-520-001 FLOOR DRAIN CATCH TANK DETAILS
40 P33B H-2-120165 1 0 TK-520-002 REGULATED DRAINS CATCH TANK
40 P338 K-2-120165 4 0 TK-520-002 REGULATED DRAINS CATCH TAMK DETAILS
40 P338 W-2-120166 1 0 TK-520-003 ACID DRAIN CATCH TANK
40 P338 H-2-120166 2 0 TK+520-003 ACID DRAIN CATCH TANK DETAILS
40 P338 H-2-120167 1 0 TK-520-004 ORGANIC ACID DRAIN CATCH TANK
40 P38 H-2-120167 2 0 TK-520-004 ORGANIC ACID DRAIN CATCH TANK DETAILS
40 P336 H-2-120168 1 0 TK-520-005 FLOOR DRAIN SAMPLING TANK
40 P338 H-2-120168 2 0 TK-520-005 FLOOR DRAIN SAMPLING TANK DETAILS
&0 338 H-2-12016% 1 0 TK-540-002 SUGAR SOLUTION FEED TANK
40 P338 N-2-120170 1 a TK-540-004 OFFGAS TREATMENT CHEMICAL FEED TANK
40 P338 H-2-12017 1 0 TK-540-006 KOH/FRIT MODIFIER FEED TANK
40 P338 H-2-120172 1 0 TK-540-008 FORMIC ACID FEED TANK
40 P338 H-2-120173 1 0 TK~540-012 50X NITRIC ACID FEED TANK
40 P33 H-2-120174 1 0 TK-540-019 POTASSIUM PERMANGANATE FEED TANK
40 P338 H-2-120175 1 0 TK-540-021 SODIUM RITRITE FEED TANK
40 P33B W-2-120176 1 0 TK-540-023 50X CAUSTIC FEED TANK
40 P338 u-2-120177 1 0 TK-540-024 FLUSH WATER FEED TANK

O0/PIPING & INSTRUMENT DIAGRAMS, 05/CIVIL,

GO/ELECTRICAL, 70/CONTROL SYSTEMS, 90/MISCELLANEOUS

10/HVAC,

20/STRUCTURAL, 30/ARCHITECTURAL, 4#O0/MECHANICAL, 50/PIPING, 5t/FIRE PROTECTION,



PAGE 2

STATUS DATE 01/29/93
CONTRACT 845734

CORDS TRANSMITTAL ATTACHMENT

DISCIPLINE PACKAGE DRAWING SHEET DG SIGNATURE DRAWING
NUMBER NUMBER REV DATE TITLE
40 P338 N-2-120178 1 0 TK-540-027 DIATOMACEOUS EARTH SLURRY FEED TANK
40 P38 N-2-120179 1 0 TK-540-029 ZEOLITE SLURRY FEED TANK
40 #338 H-2-120180 1 0 TK-540-031 DILUTE SODIUM HYDROXIDE FEED TANK
40 P338 W-2-120181 1 0 TK-580-002 PROCESS FRIT SLURRY FEED TANK (PFSFT)
40 P33e H-2-120181 2 0 TK-580-002 PROCESS FRIT SLURRY FEED TANK (PFSFT) DETAILS
40 P338 H-2-120182 1 0 TK-580-003 DECOM FRIT SLURRY FEED TAMK (DFSFT)
(1Y P338 H-2-120182 2 0 TK-580-003 DECON FRIT SLURRY FEED TANK (DFSFT) DETAILS
40 P38 H-2-120642 1 D TK-540-034 ANTIFOAM FEED TANK
70 »338 H-2-121653 1 0 LP-380-003 &L 004 INSTRUMENT PANEL LAYOUT
TOTAL: &0

00/PIPING & INSTRUMENT DIAGRAMS, D5/CIVIL, 10/HVAC,

60/ELECTRICAL,

TO/CONTROL SYSTEMS,

P0/MISCELLANEQUS

20/STRUCTURAL, 30/ARCHITECTURAL, &4O/MECHANICAL, 50/PIPING, 51/FIRE PROTECTION,
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STATUS DATE 02/02/93
CONTRACT B45734

CORDS TRANSMITTAL ATTACHMENT

DISCIPLINE PACKAGE SPECIFICATION PKG

PACKAGE TITLE

SECTION SECTION

SECTION TITLE

NUMBER REV NUMBER  REV
P338  8-595-P-P338 0 PROCESS SUPPORT VESSELS AND
EQUIPMENT VITRIFICATION
BUILDING

40 P338 01730 0 OPERATION AND MAINTENANCE DATA
40 Pi38 05063 0 WELDING PRESSURE VESSELS
4 P338 05066 0 WELDING SPECIALTY EQUIPMENT
40 P338 13252 0 PRECAUTIONS FOR FABRICATION, HANDLING AND STORAGE OF STAINLESS STEEL

- AND NICKEL ALLOYS
40 P338 14583 0 COLD FEED AGITATORS
40 P333 14584W 0 COLD FEED AGITATOR
40 P338 15139 9 ALR DRIVEN DIAPHRAGH PUMPS
40 #338 15141 0 CENTRIFUGAL PUMNPS
&0 338 15145 0 SUMP PUMPS
40 P338 15148 o SEALLESS PUMPS
40 P338 15196 0 IDENTIFICATION AND TAGGING METHODS FOR MECHANICAL EQUIPMENT
40 P33e 15648 0 PLATE HEAT EXCHANGERS
40 P338 15649 0 METERING PUMPS
40 P33a 15820 0 VACUUN BLOWERS
4«0 P338 15821 0 CENTRIFUGAL BLOWERS
40 P338 15894 0 VIBRATING FILTERS
40 P338 15896 0 ROUGHING FILTERS/NEPA FILTERS (MECHANICAL)
40 P338 15898 0 WEGA FILTERS
40 P33a 16150 0 MOTORS - INDUCTION FOR GENERAL SERVICE
60 P338 16610 0 ELECTRICAL REQUIREMENTS FOR PACKAGED MECHANICAL EQUIPMENT
T P338 17703 0 INSTRUMENT PIPING MATERIALS
T0 P338 17704 0 GENERAL INSTRUMENTATION INSTALLATION AND TESTING
o P33g 17892 0 FRIT SLURRY FILTER LOCAL PANELS
70 338 17693 0 INSTRUMENTS FURNISHED WITH MECHANICAL EQUIPMENT FRIT SLURRY FILTERS
90 r33s 13433 0 PRESSURE VESSELS - STAINLESS STEEL
00/PIPING & INSTRUMENT DIAGRAMS, O5/CIVIL, 10/NVAC, 20/STRUCTURAL, 30/ARCHITECTURAL, &O0/MECHANICAL, S50/PIPING, 51/FIRE PROTECTION, 57/PIPING STRESS,

S8/PIPING MATERIAL,

60/ELECTRICAL,

TO/CONTROL SYSTEMS,

90/MISCELLANEOUS
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STATUS DATE 02/02/93
CONTRACT 845734
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CORDS TRANSMITTAL ATTACHMENT

DISCIPLINE PACKAGE SPECIFICATION PKG
NUMBER REV

PACKAGE TITLE

SIGNATURE SECTION SECTION SECTION TITLE
DATE NUMBER  REV

TOTAL: 26

00/PIPING & INSTRUMENT DIAGRAMS, 05/CIVIL,

10/HVAC,

20/STRUCTURAL ,

30/ARCHITECTURAL, 40/MECHANICAL, 50/PIPING, S51/FIRE PROTECTION,

58/PIPING WATERIAL, 60/ELECTRICAL, PO/CONTROL SYSTENS, 90/MISCELLANEOUS

S57/PIPING STRESS,
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P33B - PROCESS BUPPORT VESSEL AND EQUIPMENT

P33B
ROCUMENT

SPEC SECTION
17893

17892

LIST OF REFERENCE DWGS

REF DWG
NUMBER

H=-2-123070 SH 4
SH 6

H-2-123070 SH 4
SH 6

EV
NO.

5
5

5

REF
DWG TITLE

P&ID - SYS 58
PROCESS FRIT
SLURRY PUMP AND
FILTER

P&ID - SYS 58
PROCESS FRIT
SLURRY PUMP AND
FILTER
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U. S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract B457
DOE Contract DE-ACO6-BARL10838

ATTACHMENT 1

RECONCILIATION LIST
PROCUREMENT PACKAGE P33B
VIT BLDG. OUT-OF-CELL TANKS AND ASSOCIATED EQUIPMENT
January 27, 1993

1 HWVP-0905 "Vit Bldg. and Non-Vit Bldg. Sampling Requirements"
must be approved prior to P33B AFC issue February 2, 1993.
NOTE: HWVP-0905 was approved on February 1, 1993.

2. Tank nozzle orientations are subject to change after final piping

Tayouts are completed and plastic model review comments have been
incorporated.

*CN-740.ATT-#12
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC,
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fiuor Contract 8457
DOE Contract DE-AC06-86RL10838

PROCESS SUPPORT VESSELS AND EQUIPMENT
VITRIFICATION BUILDING
SPECIFICATION B-595-P-P33B

APPROVED FOR CONSTRUCTIOHN

REVISION 0
ISSUE DATE - -95

APPROVED BY:

A % /0«7/73

R%er} 4 Project Package Engineer “Date ’
gD RPYY, o27 /9 93
Area Project Manager Date
//37/93
Engineering Project Manager Date
/ 27/53
Systems Manager Date
1/27/93
Independent Safety Manager Date
21138
Quality Assurance Manager Date
R. S. Poulter Project Director Date
FER 2 1993

1/27/83 8:31am
106\WVOLS..\SPECS\PAIB\P33B-0.
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plamt
Richiand, Washington

DOE Contract DE-AC06-86RL10838

PROCESS SUPPORT VESSELS AND EQUIPMENT
VITRIFICATION BUILDING
SPECIFICATION B-595-P-P33B
TABLE OF CONTENTS
TECHNICAL SPECIFICATIONS
DIVISION 1 - GENERAL REQUIREMENTS
Section Title
01730 Operation and Maintenance Data
DIVISION 5 - METALS
Section Title

05063 Welding Pressure Vessels
05066 Welding Specialty Equipment

DIVISION 13 - SPECIAL CONSTRUCTION
Section Title

13252 Precautions for Fabrication, Handling and
Storage of Stainless Steel and Nickel Alloys

13433 Pressure Vessels -~ Stainless Steel
DIVISION 14 - CONVEYING SYSTEMS
Section Title

14583 Cold Feed Agitators
14584W Cold Feed Agitator

DIVISION 15 - MECHANICAL
Section Title

15139 Air Driven Diaphragm Pumps

15141 Centrifugal Pumps

15145 Sump Pumps

15148 Sealless Pumps

15196 Identification and Tagging Methods for
Mechanical Equipment

15648 Plate Heat Exchangers

15649 Metering Pumps

15820 Vacuum Blowers

15821 Centrifugal Blowers

15894 Vibrating Filters

15896 Roughing Filters/HEPA Filters {Mechanical)

15898 HEGA Filters

1/27/93 9:35am

106\VOL5. \SPECS\PA3B\P33B-0. P33B-j

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

Rev.

Rev. No.

0
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0
DIVISION 16 - ELECTRICAL

Section Title

16150 Motors - Induction for General Service ‘ 0
16610 Electrical Requirements for Packaged Mechanical Equipment 0

DIVISION 17 - INSTRUMENTATION
Section Title

17703 Instrument Piping Material 0
17704 General Instrumentation Installation and Testing 0
17892 Frit Slurry Filter Local Panels 0
17893 Instruments Furnished with Mechanical Equipment

Frit Slurry Filters 0

1/27/83 9:31am
106\VOLS. \SPECS\PS3\PIIB-0.

P33B-ii



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Aichland, Washington

DOE Contract DE-AC06-86RL10838

SECTION 01730
OPERATION AND MAINTENANCE DATA
B-595-P-P33B-01730

APPROVED FOR CONSTRUCTION

REVISION 0
ISSUE DATE Z-2-a4>

ORIGINATOR: CHECKER:

ion Writer

APPROVED BY:

C. J. 6ivona Lead Discipline Engineer

01/25/93 3:00pm
J06\VOLS, . \SPECS\P33B0173.00

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

WAPA YES __ NO _X_
QUALITY LEVEL I ___ I1 _X_
SAFETY CLASS 1__ 2__ 3 X 4_

./
Date

|-26-93
Date




U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC(6-86RL 10838

SECTION 01730
OPERATION AND MAINTENANCE DATA
B-595-P-P33B-01730

TABLE OF CONTENTS
PART

PART 1 GENERAL . . . . .. .. ... R I I T R

1.1 SUBMISSION OF OPERATION AND MAINTENANCE DATA . . .
1.2 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

1.3 SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES .

PART 2 PRODUCTS . . . . .
PART 3 EXECUTION . . . . .. .

01/25/93 2:56pm .
106\VOLS.. \SPECS\PA380173.00 P33B-01730-1

FLUOR DANIEL, INC.

Advanced Technology Division

Fluor Contract 8457

Rev. 0

* e 2 a



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitritication Plant Advanced Technelogy Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

Rev. 0

SECTION 01730
OPERATION AND MAINTENANCE DATA

PART 1 GENERAL

1.1

1.1.1

1.2

1.2.1

1.2.1.1

1.2.1.2

1.2.1.3

1.2.1.4

01/25/93 2:56pm

SUBMISSION OF OPERATION AND MAINTENANCE DATA

Submit operation and maintenance (0&M) data which is specifically
applicable to this contract and a complete and concise depiction
of the provided equipment or product. Data containing extraneous
information to be sorted through to find applicable instructions
will not be accepted. Present information in sufficient detail to
clearly explain user 0&M requirements at the system, equipment,
component, and subassembly Jevel. Include an index preceding

each submittal. Submit the following in accordance with the
Vendor Drawing and Data Requirements section of the Order/
Subcontract.

Package Content

For each product, system, or piece of equipment requiring submis-
sion of 0O&M data, submit the package required in the individual
technical section. Package content shall be as required in the
Paragraph 1.3, "Schedule of Operations and Maintenance Data
Packages."

TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

Operating Instructions

Include specific instructions, procedures, and iliustrations for
the following phases of operation:

Safety Precautions

List personnel hazards and equipment or product safety precautions
for all operating conditions.

Operator Prestart

Include requirements to set up and prepare each system for use.
Start-Up, Shutdown, and Post-Shutdown Procedures

Include a control sequence for each of these operations.

Normal Operations

Include control diagrams with data to explain operation and
control of systems and specific equipment.

106\VOLS.. \SPECS\P3360173.00 P33B-01730-1



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington

DOE Contract DE-AC06-86RL10838

1.2.1.5

1.2.1.6

1.2.1.7

1.2.2

1.2.2.1

1.2.2.2

1.2.3

01/25/83 2:56pm

Rev.

Emergency Operations

Include emergency procedures for equipment malfunctions to permit
a short period of continued operation or to shut down the equip-
ment to prevent further damage to systems and equipment. Include
emergency shutdown instructions for fire, explosion, spills, or
other foreseeable contingencies. Provide guidance on emergency
operations of all utility systems including valve locations and
portions of systems controlled.

Operator Service Requirements

Include instructions for services to be performed by the operator
such as lubrication, adjustments, and inspection.

Environmental Conditions

Include a list of environmental conditions (temperature, humidity,
and other relevant data) which are best suited for each product or
piece of equipment and describe conditions under which equipment
should not be allowed to run.

Preventive Maintenance

Include the following information for preventive and scheduled
maintenance to minimize corrective maintenance and repair.

Lubrication Data

Include lubrication data, other than instructions for lubrication
in accordance with Paragraph 1.2.1.6, Operator Service
Requirements.

Preventive Maintenance Plan and Schedule

Include manufacturer's schedule for routine preventive mainte-
nance, inspections, tests and adjustments required to ensure
proper and economical operation and to minimize corrective
maintenance and repair. Provide manufacturer's projection of
preventive maintenance man-hours on a daily, weekly, monthly,
and annual basis.

Corrective Maintenance

Include manufacturer's recommendations on procedures and
instructions for correcting problems and making repairs.

106\WOLS.. \SPECS\PA3B0173.00 P33B-01730-2

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

0



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

1.2.3.1

1.2.3.2

1.2.3.3

1.2.3.4

1.2.3.5

1.2.3.6

1.2.4

01/25/93 2:56pm

Rev., 0

Troubleshooting Guides and Diagnostic Techniques

Include step-by-step procedures to promptly isolate the cause

of typical malfunctions. Describe clearly why the checkout is
performed and what conditions are to be sought. Identify tests or
inspections and test equipment required to determine whether parts
and equipment may be reused or require replacement.

Wiring Diagrams and Control Diagrams

Wiring diagrams and control diagrams shall be point-to-point
drawings of wiring and control circuits including factory-field
interfaces. Provide a complete and accurate depiction of the
actual job specific wiring and control work. On diagrams number
electrical and electronic wiring and pneumatic control tubing and
the terminals for each type, identically to actual installation
numbering.

Maintenance and Repair Procedures

Include instructions and list tools required to restore product or
equipment to proper condition or operating standards.

Removal and Replacement Instructions

Include step-by-step procedures and list required tools and
supplies for removal, replacement, disassembly, and assembly

of components, assemblies, subassemblies, accessories, and
attachments. Provide tolerances, dimensions, settings and
adjustments required. Instructions shall include a combination of
text and illustrations.

Spare Parts and Supply Lists

Include lists of spare parts and supplies required for maintenance
and repair to ensure continued service or operation without
unreasonable delays.

Corrective Maintenance Man-Hours

Include manufacturer's projection of corrective maintenance man-
hours. Corrective maintenance that requires participation of
the equipment manufacturer shall be identified and tabulated
separately.

Appendices
Provide information specified in the preceding paragraphs

pertinent to the maintenance or operation of the product or
equipment. Include the following:

106\VOL5.. \SPECS\P33B0173.00 P33B-01730-3



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

1.2.4.1

1.2.4.2

1.2.4.3

©1/25/93 2:56pm

Rev.

Parts Identification

Provide identification and coverage for all parts of each
component, assembly, subassembly, and accessory of the end items
subject to replacement. Include special hardware requirements,
such as requirement to use high-strength bolts and nuts. Identify
parts by make, model, serial number, and source of supply to allow
reordering without further identification. Provide clear and
legible illustrations, drawings, and exploded views to enable easy
identification of the items. When illustrations omit the part
numbers and description, both the illustrations and separate
listing shall show the index, reference, or key number which will
cross-reference the illustrated part to the listed part. Parts

shown in the listings shall be grouped by components, assemblies,
and subassemblies.

A. Manufacturer's Standard Commercial Practice: The parts
data may cover more than one model or series of equipment,
components, assemblies, subassemblies, attachments, or
accessories, such as a master parts catalog, in accordance
with the manufacturer's standard commercial practice.

B. Other Than Manufacturer's Standard Commercial Practice
(MSCP): End item manufacturer may add a cross-reference to
implement components' assemblies and parts requirements when
implementation in manual form varies significantly from
the style, format, and method of manufacturer's standard
commercial practice. Use the format in the following

example:
End Item Actual Actual
Manufacturer's Manufacturer's Name Manufacturer
Alphanumeric Sequence and MSCP Part No.
100001 John Doe & Co. 00000 2000002

Warranty Information

List and explain the various warranties and include the servicing
and technical precautions prescribed by the manufacturers or
contract documents to keep warranties in force.

Personnel Training Requirements
Provide information available from the manufacturers to use

in training designated personnel to operate and maintain the
equipment and systems properly.

106\WOLS..\SPECS\P33B0173.00 P33B-01730-4

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant

Advanced Technology Division

Richland, Washington Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

1.2.4.4 Testing Equipment and Special Tool Information
Include information on test equipment required to perform
specified tests and on special tools needed for the operation,
maintenance, and repair of components.

1.3 SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES
Furnish the O&M data packages specified in individual technical
sections. The required information for each 0&M data package is
as follows:

1.3.1 Data Package

Operating instructions

Safety precautions

Operation prestart

Start-up, shutdown, and post shutdown

Normal operations

Emergency operations

Operator Service Requirements
Environmental conditions

Preventative maintenance

Lubrication data

Preventive maintenance plan and schedule

Corrective maintenance

Troubleshooting guides and diagnostic techniques

Wiring diagrams and control diagrams

Maintenance and repair procedures and manhour requirements

Removal and replacement instructions

Spare parts and supply list

Parts identification

Warranty information

Personnel training requirements

e - v o o u o 2 X ~ x L -~ I 60 Mmoo OO m >

Testing equipment and special tool information

01/25/83 2:56pm
106\WVOLS.. \SPECS\P33B0173.00 P33B-01730-5

Rev.

0



54

il
Nl

e
i

i

T

y

L7
fom

]

fay

i E

£

]

U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract B457
DOE Contract DE-AC06-86RL 10838

Rev, 0

PART 2 PRODUCTS
(Not Used)

PART 3 EXECUTION
(Not Used)

END OF SECTION

01/26/93 2:56pm
106\VOLS...\SPECS\P33B0173.00 P33B-01730-6



U.S. DEPARTMENT OF ENERGY

FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fiuor Contract 8457
DOE Contract DE-AC06-86RL10838

SECTION 05063
WELDING PRESSURE VESSELS
B8-595-P-P33B-05063

APPROVED FOR CONSTRUCTION

REVISION NO. 0 WAPA YES __ NO X_
ISSUE DATE RX-2-4% QUALITY LEVEL I __ II X_

SAFETY CLASS 1__ 2__ 3 X 4_
ORIGINATOR:

CHECKER:

Vo>

A. Estrada, Welding Engineer  Date

APPROVED BY:

®

C. J. Divona

|- 26-93

Lead Discipline Engineer Date

1/25/83 2:59pm
106\WVOLS.. \SPECS\P33B0506.30



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

PART

PART 1 GENERAL . . . . .
SUMMARY . . .
REFERENCES .
DEFINITIONS .

SUBMITTALS .
CLASSIFICATION

et ot ot ik d ok ot ek
- - L] . - -
00~ OO I G BN

PART 2 PRODUCTS . .

SECTION 05063
WELDING PRESSURE VESSELS
B-595-P-P33B-05063

TABLE OF CONTENTS

RELATED REQUIREMENTS . . . . . . . .. . .
SYSTEM DESCRIPTION . . . . ... .. ...

OF SYSTEMS AND COMPONENTS

PROJECT OR SITE ENVIRONMENTAL CONDITIONS
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Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

SECTION 05063
WELDING PRESSURE VESSELS

PART 1 GENERAL

1.1 SUMMARY
This specification section defines the welding, examination and
testing requirements for shop fabrication of out-of-cell pressure
vessels.
1.2 REFERENCES
The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code
ASME Section 11, 1989 Material Specifications -
Part C Welding Rods, Electrodes, and Filler
Metals
ASME Section V 1989 Nondestructive Examination
ASME Section VIII, 1989 Rules for Construction of
Division 1 Pressure Vessels
ASME Section IX 1989 Welding and Brazing Qualification
AMERICAN SOCIETY OF NONDESTRUCTIVE TESTING (ASNT)
ASNT SNT-TC-1A 1988 Recommended Practice - Personnel
Qualification and Certification in
Nondestructive Testing
AMERICAN WELDING SOCIETY (AWS)
AWS AZ.4 1986 Standard Symbols for Welding, Brazing
and Nondestructive Testing
AWS A3.0 1989 Welding Terms and Definitions
AWS D10.11 1987 Recommended Practices for Root Pass
Welding of Pipe Without Backing
AWS QC1 1988 Standard for AWS Certification
of Welding Inspectors
1/25/83 2:59pm
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1/25/93 2:59pm

Rev.

RELATED REQUIREMENTS

Specification Section 13252 Precautions for the Fabrication,
Handiing and Storage of Stainless
Steel and Nickel Alloys

DEFINITIONS

CMTR - Certified Material Test Report
NDE - Nondestructive Examination
SYSTEM DESCRIPTION

(Not Used)

SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

Welding Procedure Specifications (ASME Form QW-482 or equivalent)
and Procedure Qualification Records (ASME Form QW-483 or
equivalent) shall be submitted for Buyer approval. This
requirement shall also pertain to purchased items contracted by
Seller. They shall be in accordance both with the requirements of
ASME Section IX and this specification section. Seller shal}l
review their contractor's procedures prior to submittal to verify
their conformance to the requirements of this specification
section.

Welder Performance Qualifications (ASME Form QW-484 or equivalent)
shall be submitted for Buyer review. This requirement shall also
pertain to purchased items contracted by Seller.

Certified Material Test Reports (CMTRs) for filler metal shall be
submitted for Buyer review.

Weld repair procedure shall be submitted for Buyer approval.

Final weld nondestructive examination (NDE) and inspection reports
shall be submitted for Buyer review. These shall include visual
inspection reports, NDE reports and radiography film.

Weld maps and weld procedure summary sheets shall be submitted for
Buyer approval. They shall specifically identify each weld joint,
welding procedure to be used and NDE requirements (sample form in

Attachments A and B).

106\VOLS.. \SPECS\P3IB0508.30 P33B-05063-2
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1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
(Not Used)
PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT
2.1.1 Weld filler materials shall be in accordance with ASME Section II,
Part C.
2.1.2 Weld filler materials shall be used so that the principal elements

in the deposited weld metal shall be of the same nominal composi-
tion as the base metal.

2.1.3 Solid wires for automatic welding processes shall contain the
principal alloying elements required for the deposited weld metal.
Welds deposited by the submerged arc process shall not derive any
pg}nciga] element from the flux. No alloy fluxes shall be
allowed.

2.1.4 Fluxes that the flux manufacturer recommends for single-pass shall
not be used for multiple-pass welds.

2.1.5 Submerged arc welding shall be performed using the same name brand
flux and the same name brand of ASME classification wire as used
for the procedure qualifications.

2.1.6 Storage and handling of electrodes, fluxes and other welding
materials after shipping containers are opened shall be in
accordance with Seller's filler material control procedure. This
procedure shall be in accordance with the guidelines of ASME
Section II, Part C and the filler metal manufacturer's

recommendation.

2.1.7 Tack welds shall be made with the equivalent type of electrode
filler wire that is used for the root pass.

2.2 FABRICATION AND MANUFACTURE

2.2.1 General Requirements

2.2.1.1 Fabrication to this specification section shall be in accordance

with the requirements of ASME Section VIII, Division 1.
Conformance to this specification section and authorization of
Welding Procedure Specifications and Procedure Qualification

1/25/93 2:59pm
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2.2.1.2

2.2.1.3

2.2.1.4

2.2.1.5
2.2.1.6

2.2.1.7

2.2.1.8

2.2.1.9

2.2.1.10

2.2.1.11

1/25/83 2:50pm

Rev. 0

Records shall in no way relieve Seller of the responsibility to
provide welds which are sound and suited to the services for which
they are intended.

Welding and nondestructive test symbols shall be in accordance
with AWS A2.4.

Welding terms and definitions shall be in accordance with
AWS A3.0.

Cleanliness shall be maintained during welding, All stubs, rods,
flux, slag and other foreign material shall be removed from the
weld area.

Peening of welds is not permitted.

All weld spatter, burrs, etc., shall be ground to a smooth
contour,

Arc strikes, weld starts and stops shall be confined to the weld
joint. Arc strikes found outside the weld joint that are deeper
than 1/16 inch shall be welded to fill depression and then ground
to a smooth contour. Those less than 1/16 inch shall be ground to
a smooth contour.

Fabrication aids, temporary supporting lugs, etc., that are
removed by gouging or cutting shall not be cut closer than 1/8
inch from the vessel surface. The remaining material shall then
be ground flush with the base metal. The ground area shall be
inspected for possible cracks or porosity by liquid penetrant
examination. Examination shall be in accordance with

Paragraph 3.2.6.

Nozzles, lugs, support rings and similar items shall not be
located on a weld seam unless unavoidable. Buyer authorization
shall be required if any attachment is to be located on weld seam.

Where double welded butt joints cannot be utilized the root pass
welds shall be made with the GTAW process. Back purging gas shall
be used during welding. The purge shall be maintained until at
least 0.250 inch depth of weld metal has been deposited or the
weld joint is filled, whichever is less. Purging shall be in
accordance with AWS D10.11.

Tack welds in open butt joints shall be feathered into surrounding
material. Cracked tack welds shall be removed.

106\VOLS...\SPECS\P3380508.30 P33B-05063-4
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2.2.2
2.2.2.1

2.2.2.2

2.2.2.3

2.2.3
2.2.3.1

2.2.3.2

Rev.

Welding Qualifications

Welding Procedure Specifications, Procedure Qualification Records
and Welder Performance Qualifications shall be in accordance both
with ASME Section IX and this specification section.

Welds deposited by procedures differing from those authorized
shall be rejected and completely removed at Seller's cost.

At the request of the Buyer, any welder shall be retested and
requalified when the work of said welder creates a reasonable
doubt as to the quality of his/her workmanship.

Acceptable Welding Processes

Welding may be achieved by any one or combination of the following
welding processes:

Welding Process AWS Letter Designation
Shielded Metal Arc Welding SMAW
Manual and Automatic Gas GTAW

Tungsten Arc Welding
Automatic Submerged Arc Welding ' SAW

Other welding processes such as Gas Metal Arc, Manual Submerged
Arc and processes employing flux-cored electrodes require specific
written authorization by the Buyer. Submit all pertinent data and
intended application of said process for evaluation.

PART 3 EXECUTION

3.1
3.1.1

3.1.2

1/25/93 2:59pm

PREPARATION

Weld joint preparation shall be made by mechanical means or
thermal cutting. When thermal cutting is performed, the joint
surfaces shall be ground to bright metal prior to welding. Oxy-
fuel cutting of stainless steel is not acceptable.

Permanent backup strips are not permitted without specific written
authorization from the Buyer. If temporary backup rings are used
and then removed, the weld area shall be dressed and examined for
cracks and other defects. Examination of the weld surfaces shall
be performed visually and by the liquid penetrant method. Liquid
penetrant examination shall be in accordance with Paragraph 3.2.6.

106\VOLS..\SPECS\P33B0506.30 P33B-05063-5
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3.1.3

3.1.4

3.1.5

3.1.6

3.2
3.2.1

3.2.2

3.2.3

3.2.4

3.2.5

3.2.5.1

1/25/93 2:59pm

Rev.

To minimize the contamination of stainless steel the Seller shall
follow the requirements of Specification Section 13252 prior to
and after welding.

A1l surfaces to be welded shall be free of paint, oil, dirt,
scale, oxides and other foreign materials detrimental to weld
soundness.

Joint edges and adjacent surfaces to be welded shall be wire-
brushed. They shall then be cleaned with an ethyl alcohol or
acetone dampened lint-free cloth before welding begins.

Wire brushes shall be made of 300 Series austenitic stainless
steel. Clearly mark mechanical cleaning tools such as grinding
wheels, files, deburring tools and wire brushes. Marking shall
identify tools to be used on stainless steel only.

Grinding shall be done in such a method that overheating of base
and weld metal is minimized. Heat tint is an indication of
overheating. Abrasive disks and abrasive flapper wheels are
preferred over grinding disks or continuous-belt grinders.

INSTALLATION, APPLICATION AND ERECTION

A1l welds shall be made in accordance with Contract Drawings and
Seller's fabrication drawings.

Flux, weld spatter and any slag shall be removed from each weld
bead prior to depositing each succeeding pass.

Welding starts and stops in welds shall be held to a minimum.

Each such stop shall be properly conditioned before continuing the
welding. The use of starting and stopping plates is recommended
where possible.

Each weld shall be continuously uniform in width and size through
its full length. Welds shall be free of coarse ripples, grooves,
overlap and undercut. Crevices and intermittent welds are not
permitted because of increased chance of stress corrosion
cracking.

Preheat and Interpass Temperature Control

For stainless steel the minimum preheat shall be 50°F. The
maximum interpass temperature shall not exceed 350°F.

106\VOL5.. \SPECS\P33B0506.30 P33B-05063-6
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3.2.6 Inspection and Nondestructive Examination (NDE)
3.2.6.1 General Requirement

Specific NDE shall be as noted on Contract Documents. NDE
methods, acceptance criteria and additional general requirements
shall be in accordance with the following subparagraphs. All NDE,
except visual examination, shall be performed by personnel
certified in accordance with ASNT SNT-TC-1A.

3.2.6.2 Inspection

A. Seller's welding inspector shall be certified in accordance
with AWS QC1 or equivalent authorized by Buyer.

B. A1l weld inspection reports shall be maintained and submitted
in accordance with Paragraph 1.6.

3.2.6.3 Visual Examination

A. Visual examination shall be performed in accordance both with
ASME Section V, Article 9 and this specification section.

B. The welds to be examined, the evaluation of indications and
the acceptance criteria shall be in accordance with ASME
Section V, Article 9, Paragraphs T-950-1 and T-950-2, and
ASME Section VIII, Division 1, Paragraph UW-35.

C. Visual examination shall be performed on accessible surface
of all completed welds.

D. In addition to visual examination of completed welds, visual
examination is required for all ground and blended welds.

3.2.6.4 Liquid Penetrant Examination

A. Liquid penetrant examination procedures shall be in accord-
ance with the requirements and methods specified in ASME
Section V, Article 6.

B. Penetrant materials shall meet the requirements of ASME
Section V, Article 6, Paragraph T7-625 for sulfur and halogen
content regardless of the type of material to be examined.

C. Ligquid penetrant examination of welds shall include a band of
base metal at least 1 inch wide on each side of the weld.

D. The evaluation of indications and the acceptance criteria
shall be in accordance with ASME Section VIII, Division 1,
Gﬂpegdix 8, Paragraphs 8.3 and 8.4 and Part UHA, Paragraph

A-34.

1/25/93 2:59pm
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3.2.6.5

3.2.6.6

3.3

3‘4

3.4.1
3.4.1.1

3.4.1.2

3.4.1.3

3.4.1.4

3.5

3.6

1/25/83 2:58pm

Rev.

Radiographic Examination

A. Radiographic examination procedures and techniques shall be
in accordance with ASME Section V¥, Article 2.

B. The acceptance criteria and extent of examination shall
be in accordance with ASME Section VIII, Division 1,
Paragraph UHA-33.

Ultrasonic Examination (UT)

A. Ultrasonic examination procedures and techniques shall be in
accordance with the requirements and methods specified in
ASME Section ¥, Article 5.

B. The acceptance criteria shall be in accordance with ASME
Section VIII, Division 1.

FIELD QUALITY CONTROL
(Not Used)
ADJUSTMENTS

Weld Repairs

A1l weld repairs shall be performed in accordance with the
approved weld repair procedure,

Unacceptable indications shall be completely removed by chipping,
gouging, grinding or other authorized methods (for the type of
material being repaired) to clean, sound metal. The excavated
areas shall be examined by the liquid penetrant method to assure
complete removal of defects. Liquid penetrant examination shall
be in accordance with Paragraph 3.2.6.

The repaired areas shall be reexamined using the same inspection
procedures by which the defect was originally detected along with
all other inspection called out for the particular weld.

Two repair attempts will be allowed on any one defective area.

No further repair attempts shall be carried out without the
authorization of Buyer.

CLEANING

(Not Used)

PROTECTION

(Not Used)

106\VOLS.. \SPECS\P3350506.30 P33B-05063-8
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3.7 DEMONSTRATION
(Not Used)
3.8 SCHEDULES
(Not Used)
1/25/93 2:59pm
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ATTACHMENT A
WELD MAP
Buyer P.0. No. Item No.

Buyer Weld Specification No.
1. Draw a single line sketch of the pressure-retaining parts.

2. ldentify each qualified welding procedure.

SKETCH

Seller
Address
Buyer PO#

This Form Completed By

Buyer Welding Eng. Review Block

Telephone No.

Revisions

Date

1/25/93 2:58pm ATTACHMENT A
106\VOLS.. \SPECS\P3380506.30 P33B-05063 Page 1 of 1
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Space No.

[> < B - TN &, IR - N ]

10

11
12
13

14

15

16

17

1/25/93 2:59pm
106\VOLS. \SPECS\P33B0508.30

ATTACHMENT B
WELD PROCEDURE SUMMARY DATA

Action to be Taken

Rev.

Enter the Buyer's Purchase Order number. A separate summary
{

must be completed for each P.0. and suborder.

Enter the Buyer's item number(s). The summary sheet must
reflect all items of similar construction that will have
common welding procedures. Items of markedly different
materials or methods of Manufacture should be entered on
separate WPS's.

Enter Seller's name.

Enter Seller's shop location where work will be performed.
Enter date summary is compiled.

Enter Buyer serial number and revision (Buyer's use only).
Enter Welding Procedure Specification (WPS) number.

Enter Procedure Qualification Record (PQR) number(s)
supporting the WPS.

Enter the welding process(es) used in performing (PQR).

Enter type of joint as referenced in Legend. Where (E) is
used, state type of joint or overlay in space 17.

Enter ASME-ASTM materials to be used in fabrication.
Enter base metal thickness range qualified by PQR.

gnter postweld heat treatment information in appropriate
oX.

Enter other pertinent information in this space. Such as
impacts, etc.

En%e; current review status of weld procedure (Buyer's use
only).

Enter date of current review status of weld procedure
(Buyer's use only).

Enter any special design or process information regarding
the item of construction in this box.

ATTACHMENT
P33B-05063 Page 1 of

B
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Welding Pressure Vessels

PHWT
SERIAL | PROCEDURE | SuPPORTING JoINT | AsME-AsTM ] THICKNESS
No. NO. POR PROCESS TYPE MATERIAL WALIFIED [ vec | wo COMMENTS STATUS | DATE
8] [12] 12 L4 5]

LEGEND

{ REMARKS:

JOINT TYPE DESCRIPTION

A Longitudinal Seam

B8 Circumferential Seam

C Pipe Seam

D Nozzle Seam

E Other (Explain in comments section)

# REVIEW TYPE

A Commence Fabrication

B Commence Fabrication
Submit w/Corrections

C Do Not Fabricate

SELLER: E] SHOP LOCATION: E DATE: E]

P.0. NO.: E| ITEM(S): E

1125083 2:590m ATTACHMENT B
106WOLS..\SPECS\P33B0506.30 P33B-05063 Page 2 of 3
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Welding Pressure Yessels

FLUOR D+

o INC.

Advanced Technology Division
Fluor Contract 8457

Rev. 0

JOINT TYPE DESCRIPTION

Longitudinal Seam

Circumferential Seam

Pipe Seam

Nozzle Seam

Other (Exptain in comments section)

REVIEW TYPE

MOCm»

A Commence Fabrication

B Commence Fabrication
Submit w/Corrections

C Do Not Fabricate

SELLER:

P.0. NO.: ITEM(S) :

1/25/93 2:%9pm
106\VOL5,. \SPECS\PAIB0506.30

SHOP LOCATION:

DATE:

P33B-05063

PHWT I
SERIAL | PROCEDURE | SUPPORTING JOINT | ASME-ASTM |  THICKNESS
No. NO. PQR PROCESS TYPE MATERIAL QALIFTED [ vec | no COMMENTS STATUS | DATE
LEGEND REMARKS :

ATTACHMENT B
Page 3 of 3
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Rev.

SECTION 05066
WELDING SPECIALTY EQUIPMENT

PART 1 GENERAL
1.1 SUMMARY

This specification section defines the welding, examination and
testing requirements for shop fabrication of stainless steel
specialty equipment in non-radioactive service.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A744/A744M 1991 Standard Specification for
Casting, Iron-Chromium-Nickel,
Corrosion Resistant, for Severe Service

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Codes

ASME Section 1I, 1989 Material Specifications -

Part C Welding Rods, Electrodes, and Filler
Metals

ASME Section V 1989 Nondestructive Examination

ASME Section VIII, 1989 Rules for Construction of Pressure

Division 1 Vessels

ASME Section IX 1989 Welding and Brazing Qualification

AMERICAN SOCIETY OF NONDESTRUCTIVE TESTING (ASNT)

ASNT SNT-TC-1A 1988 Recommended Practice - Personnel
Qualification and Certification in
Nondestructive Testing

AMERICAN WELDING SOCIETY (AWS)

AWS AZ.4 1986 Standard Symbols for Welding,
Brazing and Nondestructive
Examination

AWS A3.0 1989 Welding Terms and Befinitions

1/25/93 3:06pm
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AWS D10.11 1987 Recommended Practices for Root
Pass Welding of Pipe Without
Backing
AWS QC1 1988 Standard for AWS Certification
of Welding Inspectors
1.3 RELATED REQUIREMENTS
Specification Section 13252  Precautions for Fabrication,
Handling and Storage of Stainless
Steel and Nickel Alloys
i.4 DEFINITIONS
CMTR - Certified Material Test Report
NDE - Nondestructive Examination
1.5 SYSTEMS DESCRIPTION
(Not Used)
1.6 SUBMITTALS
Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.
1.6.1 Welding Procedure Specifications (ASME Form QW-482 or equivalent)

and Procedure Qualification Records (ASME Form QW-483 or
equivalent) shall be submitted for Buyer approval. This
requirement shall also pertain to purchased items contracted by
Seller. They shall be in accordance both with the requirements of
ASME Section IX and this specification section. Seller shall
review their contractor's procedures prior to submittal to verify
their conformance to the requirements of this specification
section.

1.6.2 Welder Performance Qualifications (ASME Form QW-484 or equivalent)
shall be submitted for Buyer review. This requirement shall also
pertain to purchased items contracted by Seller.

1.6.3 Certified Material Test Reports (CMTRs) shall be submitted for
Buyer review.

1.6.4 Weld repair procedures shall be submitted for Buyer approval.

1.6.5 Final weld nondestructive examination (NDE) and inspection reports

shall be submitted for Buyer review. These shall include visual
inspection reports, NDE reports and radiographic film.

1/25/93 3
106\VOL52f§?£03\93380506.80 P33B-05066-2



"7 4

3

L0

3

P13

-

U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.,

Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838
Rev. 0
1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
(Not Used)
PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT
2.1.1 Matching weld filler materials shall be in accordance with ASME
Section II, Part C.
2.1.2 Weld filler materials shall be used so that the principal elements

in the deposited weld metal shall be of the same nominal composi-
tion as the base metal.

2.1.3 Solid wires for automatic welding processes shall contain the
principal alloying elements required for the deposited weld metal.
Welds deposited by the submerged arc process shall not derive any
grincipal alloying elements from the flux. Alloy flux shall not
e used.

2.1.4 Fluxes that the flux manufacturer recommends for single-pass shall
not be used for multiple-pass welds.

2.1.5 Submerged arc welding shall be performed using both the same name
brand flux and the same name brand of ASME classification wire as
used for the procedure qualifications.

2.1.6 Storage and handling of electrodes, fluxes and other welding
materials after shipping containers are opened shall be in
accordance with Seller's filler materials control procedure. This
procedure shall be in accordance with the guidelines of ASME
Section II, Part C and the filler metal manufacturer's

recommendations.

2.1.7 Tack welds shall be made with the equivalent type of filler wire
that is used for the root pass.

2.1.8 Temporary backup rings or strips, when required on the Contract
Drawings, shall be of the same nominal composition as the base
material.

1/25/83 3:08pm
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2.2

2.2.1.1

2.2.1.2

2.2.1.3

2.2.1.4

2.2.1.5
2.2.1.6

2.2.1.7

2.2.1.8

2.2.2.1

2.2.2.2

1/25/93 3:06pm

Rev.

FABRICATION AND MANUFACTURE
General Requirements

Fabrication to this specification section shall be in accordance
with the requirements of ASME Code Section VIII, Division 1}
whether or not the equipment will be code stamped. Conformance to
this specification section and authorization of Welding Procedure
Specifications and Procedure Qualification Records shall in no way
relieve Seller of the responsibility to provide welds which are
sound and suited to the services for which they are intended.

Welding and nondestructive test symbols shall be in accordance
with AWS A2.4.

Welding terms and definitions shall be in accordance with
AWS A3.0.

Cleanliness shall be maintained during welding. All stubs, rods,
flux, slag and other foreign material shall be removed from the
weld area.

A1l weld spatter, burrs, etc. shall be ground to a smooth contour.

Where double welded butt joints cannot be utilized, the root pass
welds shall be made by the GTAW process with back purging gas.
The purge shall be maintained until at least 0.250 inch depth of
weld metal has been deposited or the weld joint is filled,
whichever is less. Purging shall be in accordance with AWS
D10.11.

Arc strikes, weld starts and stops shall be confined to the weld
joint. Arc strikes found outside the weld joint that are deeper
than 1/16 inch shall be welded to fill depression and then ground
to a smooth contour. Those less than 1/16 inch shall be ground to
a smooth contour.

Tack welds in open butt joints shall be feathered into surrounding
material. Cracked tack welds shall be removed.

Welding Qualifications

Welding procedures, welders, welding operators and tackers shall
be qualified in accordance with ASME Section IX.

At the request of the Buyer, any welder shall be retested and
requalified when the work of said welder creates a reasonable
doubt as to the quality of his/her workmanship.

106\VOLS.. \SPECS\P33BUS06.60 P33B-05066-4
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2.2.2.3 The format of welding procedure specifications, welding procedure

qualification records and nondestructive inspection reports shall
be in accordance with ASME Section IX, Appendix A.

2.2.2.4 Welding shall not start until Welding Procedure Specifications
incltuding Procedure Qualification Records and Weld Repair
Procedure are returned to Seller from Buyer with authorization to
proceed. Weld performed by procedures differing from those
authorized, or by non-qualified personnel, are subject to complete

removal.

2.2.3 Acceptable Welding Processes

2.2.3.1 Welding may be achieved by any one or combination of the following
welding processes:
Welding Process AWS letter Designation
Shielded Metal Arc Welding SMAW
Flux-Cored Arc Welding FCAW
(with Shielding Gas)
Manual and Automatic Gas GTAW
Tungsten Arc Welding
Gas Metal Arc Welding (Spray Transfer) GMAW
Automatic Submerged Arc Welding SAW

2.2.3.2 Other welding processes such as Manual Submerged Arc and Gas Meta!

Arc (Short Circuit Transfer) require specific written
authorization by the Buyer's Welding Engineer. Submit all
pertinent data and intended application of said process for
evaluation.

PART 3 EXECUTION
34 PREPARATION

3.1.1 Weld joint preparation shall be made by machining, grinding or
thermal cutting. When thermal cutting is performed the joint
surfaces shall be ground to bright metal prior to welding. Oxy-
fuel cutting of stainless steel is not acceptable.

3.1.2 Permanent backup strips or backing rings are not permitted without
specific written authorization from Buyer. If temporary backup
strips are used and then removed, the weld area shall be dressed
and liquid penetrant examined for cracks and other defects.

lm;imwpumm P33B-05066-5
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Liquid penetrant examination shall be in accordance with
Paragraph 3.2.6.
3.1.3 To minimize the contamination of stainless steel Seller shall
follow the requirements of Specification Section 13252 prior to
and after welding.
3.1.4 All surfaces to be welded shall be free of paint, oil, dirt,
scale, oxides and other foreign materials detrimental to weld
soundness.
3.1.5 For stainless steel joint edges and adjacent surfaces to be welded

shall be wire-brushed. They shall then be cleaned with an ethyl
alcohol or acetone dampened tint-free cloth before welding begins.

q:j 3.1.6 Wire brushes used on stainless steel welds shall be made of 300
= Series stainless steel. Clearly mark mechanical cleaning tools
- used on stainless steel such as grinding wheels, files, deburring
— tools and wire brushes. Marking shall identify tools to be used
or on stainless steel only.

3.1.7 Grinding shall be done in such a method that overheating of base
and weld metal is minimized. Heat tint is an indication of over
heating. Abrasive disks and abrasive flapper wheels are preferred
over grinding disks or continuous-belt grinders.

3.2 INSTALLATION, APPLICATION AND ERECTION

3.2.1 A1l welds shall be made in accordance both with Contract Drawings
and Seller's fabrication drawings.

3.2.2 Preheat and Interpass Temperature Control

3.2.2.1 For austenitic stainless steel the minimum preheat shall be 50°F.

3.2.2.2 Interpass temperature for austenitic stainless steel shall not

exceed 350°F.

3.2.3 Flux, weld spatter and any slag shall be removed from each weld
bead prior to depositing each succeeding pass.

3.2.4 Welding starts and stops in welds shall be held to a minimum.
Each such stop shall be properly conditioned before continuing the
welding. The use of starting and stopping plates is recommended
where possible.

3.2.5 Each weld shall be continuously uniform in width and size through
its full length. Welds shall be free of coarse ripples, grooves,
overlap and undercut. Crevices and intermittent welds are not
permitted because of increased chance of stress corrosion
cracking.

1/25/93 3.06pm
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3.2.5.1
3.2.6

3.2.6.1

3.2.6.2

3.2.6.3

1/25/93 3:06pm

Rev,

A1l required finish machining shall be done after heat treatment.
Inspection and Nondestructive Examination

Specific nondestructive examination shall be performed

in accordance with Seller's fabrication drawings. NDE methods,
acceptance criteria and additional general requirements shall be
in accordance with the following subparagraphs. A1l NDE, except
visual examination, shall be performed by personnel certified in
accordance with ASNT SNT-TC-]A.

Inspection

A. Seller's welding inspector shall be certified in accordance
with AWS QCl or equivalent authorized by Buyer.

B. A1l weld inspection reports shall be submitted in accordance
with Paragraph 1.6.

Visual Examination

A. Visual examination shall be performed in accordance both
with ASME Section V, Article 9 and this specification
section.

B. Visual examination shall be performed on an accessible
surface of all completed welds.

C. The welds to be examined, the evaluation of indications and
the acceptance criteria shall be in accordance with ASME
Section V, Article 9, Paragraphs T-950-1 and T-950-2 and
ASME Section VIII, Division 1, Paragraph UHA-34.

Liquid Penetrant Examination

A. Liquid penetrant examination procedures shall be in
accordance with the requirements and methods specified in
ASME Section V, Article 6.

B. Penetrant materials shall meet the requirements of ASME
Section V, Article 6, Paragraph T-625, for sulfur and
halogen content regardless of the type of material to be
examined.

C. Liquid penetrant examination of welds shall include a band
of base metal no less than 1 inch wide on each side of the
weld. Liquid penetrant examination shall be performed after
welds have been ground and visually examined.

106WOLS.. \SPECS\P3IB0506.50 P33B-05066-7
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3.2.6.5

[ 75}

4.1

[P

.4.1.1

3.4.1.2

3.3.1.3

3.4.1.4

1/25/93 3:08pm

D. The evaluation of indications and the acceptance criteria
shall be in accordance with ASME Section VIII, Division 1,
Appendix 8, Paragraphs 8.3 and 8.4.

Ultrasonic Examination

A. Ultrasonic examination procedures shall be in accordance
with the requirements and methods specified in ASME
Section V, Article 5.

B. The acceptance criteria shall be in accordance with ASME
Section VIII, Division 1, Appendix 12, Paragraph 12.3.

Radiographic Examination

A. Radiographic examination procedures and techniques shall be
in accordance with ASME Section V, Article 2.

B. The extent of examination acceptance criteria shall be
in accordance with ASME Section VIII, Division 1,
Paragraph UW-51.

C. Composite viewing of doubTe film exposure is not permitted
unless prior acceptance is granted by Buyer for each
application.

FIELD QUALITY CONTROL
(Not Used)
ADJUSTMENTS

Weld Repairs

A1l weld repairs shall be performed in accordance with the
approved weld repair procedures.

Unacceptable indications shall be completely removed by chipping,
gouging, grinding or other authorized methods (for the type of
material being repaired) to clean, bright metal. The excavated
areas shall be examined by the liquid penetrant method to assure
complete removal of defects. Liquid penetrant examination shall
be in accordance with Paragraph 3.2.6.

The repaired areas shall be reexamined using the same inspection
procedures by which the defect was originally detected and all
other inspection called out for the particular weld.

Two repair attempts will be allowed on any one defective area.
No further repair attempts shall be carried out without the
authorization of Buyer.

108WVOLS.. \SPECS\P33B0506.60 P33B-05066-8
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3.4.1.5 For stainless steel casting, prior Buyer approval of major weld
repair is required. Major weld repair shall be in accordance with
ASTM A744/A744M.

3.5 CLEANING

(Not Used)
3.6 PROTECTION

(Not Used)
3.7 DEMONSTRATION

(Not Used)
3.8 SCHEDULES

(Not Used)

END OF SECTION

1/25/83 3:06pm
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SECTION 13252
PRECAUTIONS FOR FABRICATION, HANDLING AND STORAGE
OF STAINLESS STEEL AND NICKEL ALLOYS

PART 1 GENERAL

1.1

1.2

1.3

1/25/83 3:00pm

SUMMARY

This specification section defines the requirement for handling,
fabrication, shipment and storage of stainless steel and nickel
alloys to minimize the risk of contamination.

REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A380 1978 Standard Practice for Cleaning and
Descaling Stainless Steel Parts,
Equipment, and Systems

ASTM D129 1991 Standard Test Method for Sulfur in
Petroleum Products (General Bomb Method)

ASTM D808 1991 Standard Test Method of Chlorine in
New and Used Petroleum Products (Bomb
Method)

ASTM D1552 1990 Standard Test Method for Sulfur in
Petroleum Products (High-Temperature
Method)

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME N45.2.1 1980 Cleaning of Fluid Systems and
A?sociated Components for Nuclear Power
Plants

Boiler and Pressure Vessel Code
ASME Section V 1989 Nondestructive Examination
CODE OF FEDERAL REGULATIONS (CFR)

40 CFR, Chapter 1 1990 National Secondary Drinking Water
Part 143 Regulations

RELATED REQUIREMENTS
(Not Used)

106\VOLS.. \SPECS\P33B1325.20 P33B-13252-1
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1.6.1
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1.6.3
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1.6.6

1.7

1.8
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DEFINITIONS

MIC - Microbiological Influenced Corrosion
ppm - Parts Per Million

SCC - Stress Corrosion Cracking

SYSTEM DESCRIPTION
(Not Used)
SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirement section of the Order/Subcontract.

Seller's procedure for handling, cleaning, isolation and storage
of stainless steel and nickel alloys. These procedures shall be
submitted for Buyer approval.

Material safety data sheet shall be submitted for materials that
are not intended to be removed after fabrication. Examples of
these materials are: 1lubricants, thread compound, nondestructive
examination materials, etc. Submit for Buyer review.

Seller's procedure for drying of equipment shall be submitted for
Buyer approval. The procedure shall identify the means of
verifying that all water has been dried from pockets and low
points after hydrostatic testing.

Biocide water treatment procedure shall be submitted for Buyer
approval.

Water chemistry and biocide material data sheet shall be submitted
for Buyer approval. This information shall be submitted prior to
hydrostatic testing.

Procedure for the isolation and separation of stainless steel wire
brushes_and grinding material shall be submitted for Buyer
approval.

CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

PROJECT OR SITE ENVIRONMENTAL CONDITIONS

(Not Used)

106\WOLS, . \SPECS\P3361325.20 P33B-13252-2
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PART 2 PRODUCTS

2.1
2.1.1

2.1.2

2.1.2.1
2.1.2.2
2.1.2.3

2.1.3
2.1.3.1

2.1.3.2

2.1.3.3

2.1.3.4

2.1.3.5

2.1.3.6

1/25/93 3:09pm

MATERIALS AND EQUIPMENT

A1l limitations specified, e.g., percent, parts per million (ppm)
etc. are to be by weight.

A1l consumables and materials used during fabrication shall meet
the following general requirements unless addressed in more detail
in this specification section:

Maximum chloride content shall be 250 ppm.
Maximum sulfur content shall be 1 percent.

Low melting point elements (such as cadmium, lead, mercury, tin
and zinc) shall not be added.

Carbon Steel Contamination

Tools and equipment used to cut, form and handle stainless steel
and nickel alloys shall be in accordance with one of the following
requirements:

A. Tools and equipment shall either be hardened tool steel or
chrome-plated steel,

B. Surfaces of non-stainless steel tools and equipment which
come into contact with stainless steel shall be covered
either with paper, plastic or stainless steel sheet.

Grinding equipment and stainless steel wire brushes previously
used on carbon steel shall not be used on stainless steel and
nickel alloys.

Temporary attachments for welding or fabrication shall be of a
similar grade material (e.g., 300 series stainless steel shall be
used for a temporary attachment to 304L stainless steel) to the
pressure component.

If scaffolding or ladders are used during fabrication, the contact
surfaces at the stainless steel or nickel alloy interface shall be
protected either by wood or plastic. No direct contact shall be
permitted.

Areas used for fabrication of stainless steel and nickel alloys
shall be separate from carbon steel fabrication areas. These
areas shall be kept free of carbon steel shavings and grinding
dust.

Where it is not possible to provide protection from carbon steel,
the component shall be chemically cleaned to dissolve any carbon
steel which may be embedded in the stainless steel or nickel

106\WOLS.. \SPECS\P33B1325.20 P33B-13252-3
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alloy. The acceptable amount of contamination and cleaning
requirement shall be in accordance with Paragraph 2.1.3.10.
2.1.3.7 Non-metallic slings shall be used when safe to do so. Lifting
with carbon steel chains from 1ifting lugs is acceptable.
2.1.3.8 Carbon steel strapping material used for shipping shall not
contact stainless steel or nickel alloy equipment or piping.
2.1.3.9 Walking directly upon staintess steel surfaces shall be prohibited

where possible. Surfaces upon which walking access is required
shall be protectively covered.

2.1.3.10 Acceptable Carbon Steel Contamination

Scattered areas of carbon steel contamination (as evident by rust)
are permissible provided the aggregate area does not exceed 2 sq.
in. in any 1 sq. ft. area. Carbon steel contamination shall be
verified in accordance with ASTM A380.

Surfaces that are found to be contaminated with carbon steel shall
be restored. Mechanical and chemical descaling is acceptable.
Cleaning shall be performed in accordance with ASTM A380.

2.1.4 Wrapping and Protective Covering Materials

2.1.4.1 No chloride restriction shall apply to wrapping and protective
covering material (such as polyethylene and polyvinyl chloride
(PvC) films) when used for packaging or storage purposes. PVC
caps, plugs and packaging material shall not be reused.

2.1.4.2 No chloride restriction shall apply to pressure-sensitive tapes or
adhesive-backed tapes. Pressure-sensitive tapes or
adhesive-backed tapes shall not be used within 12 inches of any
area where local heating or welding may increase the metal
temperature to 180°F or higher.

2.1.4.3 Where tape is used during welding for back purging, the tape shall
be of a low-chloride (less than 250 ppm) type (Stockwell Rubber
Company G-568 or equal).

2.1.4.4 After pressure-sensitive and adhesive-backed tapes are no longer
required they shall be removed. Any remaining residual adhesive
shall be removed. Acetone shall be used.

2.1.5 Grinding Discs, Abrasive Discs, Brushes and Material Removal Tools

2.1.5.1 Grinding discs, abrasive discs and brushes shall be designated for
use on stainless steel and nickel base alloys. These materials
shall not have been previously used on carbon steel, low alloy
steels or nonferrous metals and their alloys.

:m&mecsmaams.zo P33B-13252-4
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Grinding discs, abrasive discs and belts shall be of resin bonded
alumina, silicon carbide or zirconium carbide. Sulfurized
compounds shall not be used as a bonding material.

Only 300 series stainless steel brushes shall be used on stainless
steel and nickel base alloys.

All material removal and cleaning tools shall be marked to
identify that they are to be used on stainless steel and nickel
alloys only.

Nondestructive Examination Materials

Sulfur and halogen content of liquid penetrant materials shall
be in accordance with the requirements of ASME Section V,
Article 6, T-625.

Cleaning Fluids

Chlorinated hydrocarbon solvents may be used for stainiess steel
cleaning provided they are analyzed for total residual chlorine
and sulfur. The analysis process is as follows:

A. Select and weigh a glass Petri dish of 150mm nominal
diameter. Note the weight.

B. Pour a 100 gram sample of the solvent into the Petri dish.

C. Heat the sample for 60 minutes. The heating temperature
shall be between 194°F and 212°F, inclusive.

D. Weigh the Petri dish again. Subtract the weight noted in
Step A from the new weight. This is the weight of the
solvent residue.

1) If the residue is less than 0.005 grams, the solvent
is acceptable. No further analysis is required.

2) If the residue weight is 0.005 grams or more, repeat
Steps A through C. Test the residue in accordance
with ASTM D129 or ASTM D1552 for sulfur content. Test
the residue in accordance with ASTM D808 for halogen
content.

The sulfur or chlorine content shall not exceed 1 percent of this
residue by weight in any case.

106\WVOLS.. \SPECS\P3361325.20 P33B-13252-5
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2.2.1

2.2.2

2.2.2.1

2.2.2.2

2.2.2.3

1/25/93 3.09pm

Rev.

FABRICATION AND MANUFACTURE

Hydrostatic Test Water Quality

The intent of the following guidelines is to minimize the risk of
chloride stress corrosion cracking (SCC) and microbiological
influenced corrosion {MIC).

Water quality shall meet the following requirements for equipment
that can be drained and completely dried or when specified by the
Contract Documents.

Water used for testing shall be clean, filtered, chlorinated
water. The free residual chlorine content of this water shall not
be more than 0.1 ppm. It shall be in accordance with the
following water chemistry and requirements:

A. pH at 77°F shall be 5.5 to 8.0.

Chloride content shall be less than 250 ppm.

Fluoride content shall be less than 5 ppm.

Sulfide content shall be less than 1 ppm.

Total dissolved solids shall be less than 500 ppm.

- m O O W

Treated with a biocide for the specific normal population of
bacteria.

Potable water which meets the Code of Federal Regulations 40 CFR,
Chapter 1, Part 143 requirements should satisfy these chemistry
limits.

The test water shall be analyzed before equipment is filled. The
water's free residual chlorine content shall be determined.

Test water and equipment surface temperature shall not exceed
140°F at any time during hydrostatic test or drying operations.

If a temperature in excess of 140°F is necessary to dry equipment,
deionized water shall be used. Deionized water shall meet the
requirements of Paragraph 2.2.3.

Equipment shall be completely drained and dried within 48 hours of
hydrostatic testing. Acceptable methods of drying include
mopping, wiping or blow drying with cool (less than 140°F)
nitrogen. Seller shall submit a drying procedure in accordance
with Paragraph 1.6.3.

106WOLS.. \SPECS\P3351325.20 P33B-13252-6
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2.2.3 Deionized water shall be used for hydrostatic testing of equipment

that can only be dried through evaporation or when specified in
Contract Documents. The water and methods shall be in accordance
with the following paragraphs:

2.2.3.1 Deionized water shall meet the following requirements:
A. pH at 77°F shall be 5.5 to 8.0.
B. Chloride content shall be less than 1 ppm.
C. Fluoride content shall be less than 1 ppm.
D. Sulfide content shall be less than 1 ppm.
E. Conductivity at 77°F shall not exceed 3 micromho/cm.
F. Silica content shall not exceed 0.05 ppm.
G. Total suspended solids shall not exceed 3 ppm.

H. Treated with a biocide for the specific normal population of
bacteria.

Steam condensate or demineralized water should satisfy the above
requirements. The above water chemistry requirements are in
accordance with ASME N45.2.1.

The test water shall be analyzed before equipment is filled.

2.2.3.2 All equipment shall be sealed and maintained in clean condition
once testing is complete.

2.2.3.3 Any hydrostatic test condition or procedure not addressed by the
above paragraphs shall be submitted for Buyer approval prior to
the start of testing.

2.2.4 Extended Hydrostatic Test

2.2.4.1 If equipment is subjected to extended hydrostatic test or wet
layup condition (greater than 72 hours) the test water shall be
analyzed for microbiological contamination. An acceptable biocide
test kit shall be used %Bioindustria] Technologies Incorporated -
MICKIT™ or equal).

2.2.4.2 If necessary, the water shall be treated on a daily basis with a
biocide to minimize the risk of microbiological contamination.
Examples of acceptable biocides are chlorine (0.2 ppm) and
hydrogen peroxide. Seller shal) select the proper biocide
according to the analyzed water chemistry. Seller shall submit a
material safety data sheet on the intended biocide.

1/25/93 3:08pm
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Cleaning Requirements

All surfaces to be welded shall be free of paint, 0il, grease,
dirt and other foreign materials detrimental to the weld
soundness. An area 4 inches wide minimum on each side of weld
joint shall be cleaned. Acceptable cleaning methods shall be
mechanical or chemical methods in accordance with ASTM A380.

PART 3 EXECUTION

3.1

3.2
3.2.1

3.2.2

3.2.3

3.3

3.4

3.5

3.6

1/25/93 3:09pm

PREPARATION

(Not Used)

INSTALLATION, APPLICATION AND ERECTION

After welding all foreign materials such as flux, anti-spatter
compound, siag and spatter shall be removed. Removal can be
accomplished either by mechanical or chemical methods.

Heat tint (dark blue coloring) and scale shall be permitted on
nonprocess side of weld joint. Light heat tint (straw or gold
colored) shall be permitted on the process side of weld joint.
When required, heat tint and scale can be removed ejther by
mechanical or chemical descaling methods. For mechanical
descaling, precleaning and postcleaning is required.

Liquid penetrant and ultrasonic examination materials shall be
completely removed from surface after examination. Removal shall
be in accordance both with manufacturer's recommendation and this
specification section.

FIELD QUALITY CONTROL

(Not Used)

ADJUSTMENTS

{Not Used)

CLEANING

{Not Used)

PROTECTION

(Not Used)

106\VOLS.. \SPECS\P33B1325.20 P33B-13252-8
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3.7 DEMONSTRATION
{Not Used)
3.8 SCHEDULES
(Not Used)
END OF SECTION
1/25/83 3:08pm
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SECTION 13433
PRESSURE VESSELS - STAINLESS STEEL

PART 1 GENERAL

1.1

1.2

01/25/93 3:13pm

SUMMARY

This specification section covers the minimum requirements for the
design, fabrication, inspection and testing of stainless steel
vessels and appurtenances.

REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI B16.5 1988 Pipe Flanges and Flanged Fittings
ANSI Y14.5M 1982 Dimensioning and Tolerancing
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A380 1988 Standard Practice for Cleaning and
Descaling Stainless Steel Parts,
Equipment, and Systems

ASTM A480/A480M 1991 Standard Specification for General
Requirements for Flat-Rolled Stainless and
Heat-Resisting Steel Plate, Sheet, and
Strip

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code

ASME Section II, 1989 Material Specification-Ferrous
Part A Materials

ASME Section VIII, 1989 Rules for Construction of
Division 1 Pressure Vessels

UNIFORM BUILDING CODE (UBC)
UBC 1988 Uniform Building Code

106\VOLS...\SPECS\P33B1343.30 P33B-13433-1
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1.3

1.4

1.5

1.6

1.6.1

01/25/93 3:13pm

Rev. 0

RELATED REQUIREMENTS
Specification Section 05063 Welding Pressure Vessels
Specification Section 13252 Precautions for Fabrication,
Handling and Storage of Stainless
Steel and Nickel Alloys
CONTRACT DRAWINGS

Drawings as listed in Attachment D

DEFINITIONS

CMTR - Certified Material Test Report

DP - Design Pressure

MAWP - Maximum Allowable Working Pressure
NDE - Nondestructive Examination

SYSTEM DESCRIPTION
(Not Used)
SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

Shop Drawings

A. Dimensional details with applicable tolerances in accordance
with ANSI Y14.5M.

B. Detailed bill of materials.

C. General arrangement, assembly or outline drawings. These
drawings shall include the following information:

1) ASME code edition and addenda.

2) Coincident design pressure and temperature to be
stamped on the nameplate.

3) Hydrostatic test pressure in psig.

4) Basis for the calculated test pressure and the
limiting part.

5) The vessel nameplate and all its markings.

6) Corrosion allowance and location.

106\VOLS.. \SPECS\P33B1343.30 P33B-13433-2
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7) Welded joint efficiency.

8) Vessel name and equipment number.

9) Standards, specifications and welding procedures.
10) Listing of additional drawings.

11)  Requirements for nondestructive examination (NDE}.

12) Details of weld preparations and location of all
circumferential and longitudinal weld seams.

13) Cleaning, surface preparation and labeling
requirements.

14) Total fabricated weight of vessels, in pounds (round
up to 3 significant figures or to hundreds of
pounds) .

15) Vessel's center of gravity.

Vessel elevation. This elevation shall indicate shel)
thickness, head thickness, shell-to-head transition and
vessel supports.

Lifting Yug calculations and 1ifting lug reinforcement to
vessels.

Details of internal appurtenances, weld details,
reinforcements, dimensions, finishes and applicable
tolerances.

Details for parts. These shall show the following
additional information:

1) Material of construction. This shall include nominal
and finished minimum thicknesses.

2) Details of all weld joint preparation, applicable
weld procedure number and NDE requirements.

1.6.2 ASME Code Documents and Special Reguirements

Documents submitted to Buyer pertaining to ASME code
certification, material and quality control records shall include
the following:

A.
B.

01/25/93 3:13pm
106\WVOLS.. \SPECS\P33B1343.30

Hydrostatic test pressure chart for each vessel.

Photograph of the actual nameplate for each vessel.

P33B-13433-3

0



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

C. Pressure vessel material record which shall be completed for
each vessel (refer to Attachment A). This record shall
include:

1) An outline sketch of the vessel or an equivalent
method of identification. This shall show the
location of the principal pressure-retaining parts
(shells and heads).

2) The primary material record for all pressure-
retaining parts made from plate, any nonpressure part
required to be made from same plate material as the
shell, seamless pipe used as a shell or sump and any
pressure-retaining part whose material specification
does not provide for the marking of each mill product
piece [see ASME Section VIII, Division 1, Paragraph
UG-93(a)(3)].

3) The miscellaneous material record. This shall list
the complete material specification designation when
the material specification of a pressure-retaining
part provides for the marking of each piece [see ASME
Section VIII, Division 1, Paragraph UG-93(a)(2)]} and
for all nonpressure-retaining parts not listed in the
primary material records.

4) The "Pressure Vessel Material Record" (Attachment A)
form shall be signed by an authorized representative
of the vessel manufacturer's quality control
department.

D. Seller shall include two copies of the records of inspec-
tions and tests performed by Seller with each shipment of
article(s). These shall include records of the results of
each inspection and test performed.

E. Certified Material Test Reports (CMTRs) shall be submitted
in accordance with Paragraph 2.1.2.1.

1.6.3 Design Calculations

Seller shall be responsible for the complete design of the
pressure vessel. Seller shall submit appropriate calculations
that demonstrate the adequacy of the design to resist the design
Toadings specified in Paragraph 2.1.3 in accordance both with ASME
Section VIII, Division 1 and this specification section.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)

01/25/93 3:13pm
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1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea
level
B. Barometric Pressure 14.3 psia

C. Outside Design Temperature
1) Maximum Design Temperature 110°F
2) Minimum Design Temperature -20°F
3) Wet Bulb Design Temperature 68°F

D. Operating Environment

1) Normal Temperature 60°F to 104°F
2) Maximum Temperature 104°F
3} Relative Humidity Not controlled
PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT
2.1.1 General

Pressure vessels described in this specification section and as
shown on drawings listed in Attachment D shall be completely shop-
manufactured. Each item shall be designed, fabricated, inspected,
tested and certified in accordance both with ASME Section VIII,
Division 1 and this specification section. Code stamping
requirements shall be in accordance with drawings listed in
Attachment D.

2.1.2 Materials

A. A1l materials shall be of the material specification, grade
and condition in accordance with the Contract Drawings
Tisted in Attachment D. A1 pressure-retaining materials
shall be in accordance with ASME Section II unless specified
otherwise.

B. A1l stainless steel materials shall be fully annealed in
accordance with ASME Section II, Part A, Material
Specification.

TS, \SPECS\P3IB1343.30 P33B-13433-5
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C. Stainless steel plate material shall be Number 1 finish with
a hot-rolled, annealed, pickled and surface-cleaned finish
in accordance with ASTM A480/A480M. Other forms of material
shall have similar form of finish.

D. Material shall be ordered with all surfaces in the iron-free
condition. This condition shall be maintained throughout
all phases of fabrication. The recommendation of ASTM A380,
Section 8, shall be followed for the prevention of
contamination.

E. No substitution of materials shall be permitted.

F. No welding repair of material defects shall be made without
Buyer approval in each specific case.

G. Nozzle necks that are fabricated from plate shall be the
same material specification and grade as the vessel shell or
head to which they are attached.

H. Materials for external supports and clips welded directly to
shell or head shall be the same type as specified for the
vessel part to which they are attached.

I. CMTRs shall be provided for all plate, sheet, piping,
tubing, flanges and fittings that come into contact with the
process liquid.

J. If fabrication requires that the original identification
markings be removed or if the material jis divided into two
or more parts, one of the following identification proce-
dures shall be effected. This is to assure identification
of all materials both during fabrication and on the as-built
drawings.

1) One set of markings shall be accurately transferred
to another location on the material.

2) A coded marking shall be placed on the material.
2.1.3 Design
2.1.3.1 General
A. Coincident design pressure and temperature shall be in
accordance with the Contract Drawings. This will be
the design pressure and temperature stamped on the vessel
nameplate. Maximum Allowable Working Pressure (MAWP) shall
be equal to Design Pressure (DP).

B. Shop hydrostatic test pressure shall be 1.5 times MAWP.

01/25/93 3:13pm
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C. The material thicknesses specified on the Contract Drawings

for the equipment item number are minimum nominal dimensions
including corrosion allowance. These are based on design
analysis. The analysis considers all loadings to which the
pressure vessel is expected to be subjected. Under no
circumstances shall any specified material thickness be
reduced. Additional material shall be added to the
specified thickness of any component subject to thinning due
to forming.

D. Corrosion allowance for vessel shell, heads and nozzle necks
shall be in accordance with the Contract Drawings. Corro-
sion allowance for nonremovable internal parts shall be the
same as the vessel applied to all exposed surfaces. The
minimum corroded thickness shall be no less than 1/8 inch.

E. A1l internal and external attachments shall either be
full-penetration welded or completely seal-welded. All
details shall allow for complete drainage without pockets.
Reinforcing pads shall have tapped holes plugged and seal-
welded prior to shipment after all required testing has been
completed.

F. The vessel 1ifting lugs shall be designed for a load that
is 150 percent of the dry weight of the total assembled
unit. Calculations shall be submitted for Buyer approval
prior to lifting lug fabrication.

2.1.3.2 Connections

A. The number, sizes, Tocation and material shall be in
accordance with the Contract Drawings.

B. Nozzle flanges shall be in accordance with ANSI Bl16.5.
Nozzle mark item number as shown on the Contract Drawings
shall be stenciled at the side of all the flanges.

C. The bore of nozzle necks, attachment pipe and flanges shall
match or be tapered to match in accordance with ASME Section
VIII, Division 1. The minimum thickness after tapering
shall be not less than that required by ASME Section VIII,
Division 1.

D. Nozzle attachment welds made in accordance with ASME Section
VIII, Division 1, Paragraph UW-3, Categories "B" and “D"
shall be full-penetration welds through the thickness.

E. The finish of the gasket contact surface of flange facings
shall be in accordance with ANSI B16.5 unless otherwise
shown on Contract Drawings.

TomOLs \aPECSIPa381343.30 P33B-13433-7
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F. The minimum neck thickness for manholes and inspection
openings shall be in accordance with ASME Section VIII,
Division 1 requirements for nozzles.

6. Flange bolt hole orientation shall be in accordance with
Attachment B of this specification section.

Seismic Design

Seismic design shall be in accordance with the provision of the
Uniform Building Code (UBC) for nonstructural components supported
by structures (Section 2312g) for UBC Zone 2b. The static
horizontal seismic force (F,} applied at the center of gravity in
the direction under consideration shall be determined from the
following equation:

F, = ZICH,
where: I = 1.25
€, = .75 for vessels (including contents)
("T" less than 0.06 sec)
C, = 1.5 ("T" greater than 0.06 sec)
W = weight of item being considered
Z = 0,20

Consideration shall be made for the effects of vessel content
sloshing during a seismic event.

FABRICATION AND MANUFACTURE
General

K. Cleaning of stainless steel and its handling during
fabrication shall be in accordance with Specification Section
13252.

8. longitudinal welded joints shall not be located behind any
plate or obstruction which prevents inspection of the weld.
Circumferential welded joints shall clear internal support
rings or other attachment welds by not tess than 1 inch.

C. The vessel nameplate shall be austenitic stainless steel. It
shall be not less than 1/8 inch thick. The background shall
be etched 0.01 inch. The nameplate shall be welded to a
bracket which in turn is welded to the vessel. The bracket
shall extend 2 inches beyond the outside of the vessel or
insulation. The nameplate shall include the following
information:

1) Manufacturer's name and location (city and state)

01/2 o -
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2} Manufacturer's serial number

3) Date built (month and year)

4) Maximum allowable working pressure psig oF

{coincident pressures and temperatures)

5)  Minimum design metal temperature

6) Vessel equipment number

7)  Vessel name

8) Vessel fabricated weight pounds (round up to 3

significant digits or to hundreds)

9)  Project control number

D. Each vessel shall be provided with two lifting lugs.
2.2.2 Welding

A. Shell and head joints shall be full-penetration, double butt-
welded joints.

B. Nozzles shall be welded to the shell and heads with full-
penetration groove welds uniess specified otherwise on the
Contract Drawings.

C. Welding shall be in accordance with Specification Section
05063.

2.2.3 Heat Treatment
A. When Seller elects to perform heat treatment or heat the

material for forming above lower transformation temperature,
the following procedures and records shall be submitted for
approval.
1) Heating temperature/time.
2) Holding temperature/time.
3) Cooling rate and temperature.

B. Additional welding on vessels which have been postweld heat
treated shall not be permitted.

C. Heating in the range of 800°F to 1600°F shall be avoided.

01/25/93 3:13pm
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Tolerances

Manufacturing tolerances shall be as shown in Attachment C of this
specification section and in accordance with ASME Section VIII,
Division 1 unless specified otherwise on the Contract Drawings.

Inspection and Tests

Nondestructive Examination (NDE)

A.

NDE methods and acceptance shall be in accordance with
Specification Section 05063.

The specific requirements for nondestructive examination
shall be as shown by NDE symbols on Seller's drawings.

When liquid penetrant inspection is specified, machining or
grinding of the surface will not be allowed other than to
remove excessive irregularities which would interfere with
proper interpretation of results.

Pressure Tests

A.

Shop

All vessels shall be hydrostatically tested at the hydrotest
pressure specified on the Contract Drawings. The hydrotest
procedure shall be in accordance with ASME Section VIII,
Division 1, Paragraph UG-99(b). Test pressure shall be held
for not less than one hour.

Seller shall submit detailed pressure testing procedures for
each vessel. These shall include the fluid to be used and
method of determining its temperature and test pressure. No
vessel shall be closed for pressure testing without Buyer
approval.

Additional welding on the vessel shall not be permitted after
hydrostatic tests have been completed.

Inspection

Shop inspections of each pressure vessel not code stamped
shall be made by Seller. Seller inspection personnel shall
be qualified in accordance with ASME Section VIII, Paragraph
UG-91(a). The references to the inspector in ASME Section
VIII, Paragraph UG-90 shall also apply to Seller.

The alternative inspections in accordance with ASME Section
VIII, Paragraph UG-90(c-2) shall not be permitted.

106WOLS.. \SPECS\P3381343.30 P33B-13433-10
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Rev. 0

Labeling

A.

D.

Electro-etching or vegetable dyes shall be used to provide
identification marking of materials and parts in accordance
both with ASME Section VIII, Division 1 and ASME Section II,
Part A. Do not use marking inks or crayons that contain more
than 35 ppm of halogens or more than 5 ppm of harmful metal
or salts such as zinc, lead, molybdenum or vanadium oxides.
These may cause corrosive attack when the vessel part is
heated. A certified statement from the marking ink
manufacturer that these chemical content limits have been met
will be considered acceptable.

Vessels shall be clearly identified by dye stenciling the
equipment name and equipment number in accordance with the
Contract Drawings.

The center of gravity shall be marked on all vertical
vessels. The letters “"C.G." and shipping weights in tons (or
tenths of tons, e.g., 1.8 tons) shall be painted at two
locations diametrically opposite and adjacent to the "C.G."
markings.

The dye stencil marking and lettering shall be white.

PART 3 EXECUTION

01/25/83 3:13pm

(Not Used)

END OF SECTION

10BWOLS.. \SPECS\P3361343.30 P33B-13433-11



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

ATTACHMENT A
PRESSURE VESSEL MATERIAL RECORD

1.0 PRESSURE VESSEL SKETCH (PROVIDE ATTACHMENT)
2.0 PRIMARY MATERIAL RECORD

FLUCR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

Rev. 0

P.0. NUMBER

EQUIPMENT NUMBER

The following components shall be tabulated below:

(a) PRESSURE COMPONENTS: Shell courses, conical reducing sections, heads, rolled plate nozzle necks, nozzle
reinforcing pads.

{b) NONPRESSURE COMPONENTS: A1l items which are required to be the same material specification as shell courses
and heads.

ITEM DESCRIPTION MATERIAL MANUFACTURER HEAT NO. SLAB NO.
01/26/53 9:4%am ATTACHMENT A
106\VOLS...\SPECS\P3IB1343.30 P33B-13433
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Rev. 0

P.0. NUMBER
EQUIPMENT NUMBER

3.0 MATERIAL TEST REPORTS

Provide a reproducible copy of Certified Material Test Report for only those components tabulated in the primary
material record.

4.0 MISCELLANEOUS MATERIALS

Flanges: Structural Shapes:
Blind Flanges: Other:
Nozzle Pipe Necks:

Internal Piping:
Support Skirt/Saddle:

Wear Plate:

Welded Internal Supports:
Welded External Attachments:
Bolting (Internal):

Bolting (External):

We certify that the materials as listed in this document were used in the construction of the subject pressure vessel.
SIGNED DATE

TITLE

SELLER

01/26/93 9:49am ATTACHMENT A
106WVOLS..\SPECS\P3381343.30 P33B-13433 Page 2 of 2
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ATTACHMENT B
FLANGE BOLT HOLE ORIENTATION

___._.;_@_ - | T@
.
APy t
Ll i -

HORIZONTAL VESSEL

VERTICAL VESSEL

01/25/93 3:13pm
106\VOLS5.. \SPECS\P33B1342.30
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ATTACHMENT €
VESSEL TOLERANCES

r__®_ : (DMASTER REF. UNE
""I :

01/25/93 3:13pm
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Rev. 0

e

ORIENTATION

HORIZONTAL VESSEL

P33B-13433
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BASE PLATE AND
SADDLE SUPPORTS

ATTACHMENT C
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The following notes are referenced to the numbered circles of Attachment C:

®  The master reference Tine shal) be established by the vessel manufacturer and clearly marked
inside and outside of the shell prior to attaching the adjacent head. 1t shall be parallel
to the root land of the shell course and perpendicular to the longitudinal axis of the
vessel.

@ shell and Skirt Outside Circumference Tolerance:

SHELL OR SKIRT THICKNESS

OUTSIDE DIAMETER UP 10 2-1/2* 2-1/2" 10 4" OVER 4" NOTE:
LESS THAN 4'-0" + 3/8" x 1/2" MATCHING SHELL
AND HEAD SHALL BE
OVER 8'-0" T0 15'-0" + 3/4 21" %112 OFFSET TOLERANCE
QVER 15'-0" * 1" * 1-1/2*
@ Shell and Skirt Tolerance: Max. slope from straight @ The center of anchor bott
line is 1/8" in 10'-0" with total max. deviations as hole or pipe guide shall not
follows: deviate from the specified
Tocation on the bolt circle
by more than the following:
TOTAL MAX. MAX.
TAN. TO TAN. LENGTH DEVIATION VESSEL 1.D. DEVIATION
Up 10 50' TO 100'-0" 1/2* 4'-0 AND LESS 1/8*
50'-0" TO 100'-0" 3/4" OVER 4'-0" TO B'-0* 3/16"
100'-0" AND OVER 1" OVER 8'-0" 1/a"

® out of level slopes = 1/32* per foot with 1/4" max.

® @ )] ®@ Max. deviation

between any (2)

NOZZLES * 1/4 * 1/16 x 3/16 1/2 coupled instrument

COUPLINGS + 1/4" ———— I o connections =
1/16"

MANHOLE

HANDHOLES * 1/2" + 1/2* + 1/2" 1°

CLIPS + 1/4" —— ——— .

| ATTACHMENT C
01/25/93 3:13pm P33B-13433 Page 2 of 2
106\VOLS.. \SPECS\P33B1343.30



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL 10838

FLUOR DANIEL, INC.
Advanced Technology Division
Fivor Contract 8457

ATTACHMENT D
CONTRACT DRAWINGS

Rev.

Al e s A

Drawing H-2-12015]

Nitric Acid Decon Make-up Tank

TK-540-014
Drawing H-2-120152 TK-540-017 Oxalic Acid Decon Feed Tank
Drawing H-2-120156 TK-210-001 Crane Decon Feed Tank (acid)
Drawing H-2-120157 TK-210-002 Crane Decon Feed Tank (caustic)
Drawing H-2-12016] TK-450-001 Process Cooling Expansion Tank
Drawing H-2-120162 TK-460-001 Melter Cocling Water Expansion Tank
Drawing H-2-120163 TK-480-001 Process Water Tank
Drawing H-2-120164 TK-520-001 Floor Orain Catch Tank
Drawing H-2-120165 TK-520-002 Requlated Drain Catch Tank
Drawing H-2-120166 TK-520-003 Acid Drain Catch Tank
Drawing H-2-120167 TK-520-004 Organic Acid Drain Catch Tank
Drawing H-2-120168 TK-520-005 Floor Drain Sampling Tank _
Prawing H-2-120169 TK-540-002 Sugar Solution Feed Tank
Drawing H-2-120170 TK-540-004 Offgas Treatment Chemical Feed Tank
Drawing H-2-120171 TK-540-006 KOH/Frit Modifier Feed Tank
Drawing H-2-120172 TK-540-008 Formic Acid Feed Tank
Drawing H-2-120173 TK-540-012 50% Nitric Acid Feed Tank
Drawing H-2-120174 TK-540-019 Potassium Permanganate Feed Tank
Drawing H-2-120175 TK-540-02]1 Sodium Nitrite Feed Tank

Drawing H-2-120176

TK-540-023

50% Caustic Feed Tank

Drawing H-2-120182

Drawing H-2-120177 TK-540-024 fFlush Water Feed Tank

Drawing H-2-120178 TK-540-027 Diatomaceous Earth Slurry Feed Tank
Drawing H-2-120179 TK-540-029 Zeolite Slurry Feed Tank

Drawing H-2-120180 TK-540-031 Dilute Sodium Hydroxide Feed Tank
Drawing H-2-120181 [TK-580-002 Process Frit Slurry Feed Tank

TK-580-003 Decon frit Slurry Feed Tank

TK-540-034

Antifoam Feed Tank

01/25/93 3:13pm
106\WOLS _\SPECS\P33B1343.30

0

P33B-13433

ATTACHMENT D
Page 1 of 1



U.S. DEPARTMENTY OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-ACQ06-86RL 10838

REVISION 0
ISSUE DATE -2 -a43

ORIGINATOR:

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

SECTION 14583
COLD FEED AGITATORS
B-595-P-P33B-14583

APPROVED FOR CONSTRUCTION

WAPA YES ___ NO
QUALITY LEVEL I __ II
SAFETY CLASS 1__ Z__ 3X_

CHECKER:

F.5 Bizjak, aechanical Engineer

APPROVED BY:

/
k4 %ate

1-26-93

C. J. Divona Lead Discipline Engineer Date

01/25/93 4:17pm
106\VOLS. \SPECS\P33B1458.30



206

i

FATR

U.S. DEPARTMENT OF ENERGY _ FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant

Advanced Technology Division

Richland, Washington Fluor Centract 8457

DOE Contract DE-AC06-B6RL10838

SECTION 14583
COLD FEED AGITATORS
B-595-P-P33B-14583

TABLE OF CONTENTS

PART

PART1 GENERAL . . . . . . . ¢ v ¢ e v v o 0o v o s o e e e s e e e
1.1 SUMMARY . . . & . it i e e e et et e e e e e e e e e e
1.2 REFERENCES . v v v v ¢ ¢ 0 0 6 e sttt o s s s 0 s s s o s
1.3  RELATED REQUIREMENTS . . . . . . . . . s e e e e e e e ws
1.4 DEFINITIONS . . . . . . . ¢« o v v v o b e e e e e s e s
1.5  SYSTEM DESCRIPTION . . . . . . . . . . . . .. t e e e e e
1.6 SUBMITTALS . . . & & v v v v v s s v v s e s 6 s s o s o o s
1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS . . . . . . . . . .
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS . . . . . . . . . .

PART 2 PRODUCTS . . . . v ¢ v v v st et e e e v st e s s o as o v
2.1 MATERIALS AND EQUIPMENT . . . . . . . . . . . . e e e e
2.2 FABRICATION AND MANUFACTURE . . . . . . . . e e e e e e e
2.3 OPERATING AND DESIGN CONDITIONS . . . . « v ¢ ¢ v ¢ v o« ¢ o &
2.4 LABELING . . . . . ¢ v v v 0 s v s ¢ 4o o o e e e e e e
2.5 TESTING AND INSPECTION . . . . . . . « ¢ & . . . C e e s e s
2.6 PACKAGING . . . . . . & 4 s v v e s e e e v e e e e . e .

PART 3 EXECUTION . . . . . .. P . ..

ATTACHMENTS

ATTACHMENT TITLE

A AGITATOR DATA SHEETS
B EQUIPMENT MAXIMUM ENVELOPE AND MODEL NUMBER OR EQUAL
01/26/93 1:05pm

106\WOLS.. \SPECS\P33B1458.30 P33B-14583-i

Rev.

0



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

SECTION 14583
COLD FEED AGITATORS

PART 1 GENERAL
1.1 SUMMARY

This specification section covers the design, materials,
fabrication, quality, inspection, testing and delivery
requirements of agitators for use in non-radioactive slurries and
chemicals. The requirements outlined herein supplement the
agitator data sheets (Attachment A).

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STAN?ARDS INSTITUTE (ANSI)
and/or
AMERICAN GEAR MANUFACTURERS INSTITUTE (AGMA)

ANSI/AGMA 6000 1988 (Rev. A) Specification for
Measurement of Linear Vibration on Gear
Units

ANSI/AGMA 6010 1988 Standard for Spur, Helical,

Herringbone and Bevel Enclosed Drives

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
and/or
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ANSI/ASME B16.5 1988 Pipe Flanges and Flanged Fittings

ANSI/ASME B46.1 1985 Surface Texture (Surface Roughness,
Waviness, and Lay)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A182/A182M 1991 Standard Specification for Forged or
Rolled Alloy-Steel Pipe Flanges, Forged
Fittings, and Valves and Parts for High-
Temperature Service

ASTM A240 1991 {Rev. A} Standard Specification for
Heat-Resisting Chromium and Chromium-
Nickel Stainless Steel Plate, Sheet, and
Strip for Pressure Vessels

LS, e \P33B1488.30 P338-14583-1



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

ASTM A312/A312M

ASTM A479/A479M

ASTM A744/A744M

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

Rev. 0

1991 (Rev. B) Standard Specification for
Seamless and Welded Austenitic Stainless
Steel Pipe

1991 {Rev. A) Standard Specification for
Stainless and Heat-Resisting Steel Bars

and Shapes for Use in Boilers and Other

Pressure Vessels

1991 Standard Specification for Castings,
Iron-Chromium Nickel, Corrosion Resistant,
for Severe Service

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9

AFBMA 11

1990 Load Ratings and Fatigue Life for
Ball Bearings

1990 Load Ratings and Fatigue Life for
Roller Bearings

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard

Instruction 1-12.14

1978 Guards for Rotating
Equipment

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6

SSpC Sp-10

1.3 RELATED REQUIREMENTS

1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

1989 Surface Preparation Specification
No. 10, Near-White Blast Cleaning

Specification Section 01730 Operation and Maintenance Data

Specification Section 05066 Welding Specialty Equipment

Specification Section 13252 Precaution for the Fabrication,

Handling and Storage of Stainless
Steel and Nickel Alloys

Specification Section 15196 Identification and Tagging Methods

for Mechanical Equipment

Specification Section 16150 Motors - Induction for General

01/25/93 4:17pm
108\VOLS. \SPECS\P3381458.30
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838
Rev. 0
1.4 DEFINITIONS
CMTR - Certified Material Test Report
FAT - Factory Acceptance Test
NDE - Nondestructive Examination
PT - Liquid Penetrant Examination
RPM - Revolutions per Minute
TEFC - Totally Enclosed Fan Cooled
1.5 SYSTEM DESCRIPTION
(Not Used)
1.6 SUBMITTALS
Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.
1.6.1 Assembly and outline drawings of the equipment shall be submitted

for Buyer approval. The following information shall be included
on or submitted with the drawings:

A. Two views of the agitator assembly (plan and elevation).

B. Cross section of drive assembly. Cross section shall show
shaft diameter and bearing spans.

C. Mechanical seal or stuffing box assembly.

B. Complete specification, designation and Certified Material
Test Reports {CMTRs) of all materials.

E. Weight of agitator assembly. This shall include the driver,
mounting plate and 1ifting assembly weights. A1l loads
(torque, bending moments) imposed on the vessel nozzle shall
be shown. Weights of separate removable parts shall be shown
if agitators cannot be removed as a complete assembly.
Weights of agitator assembly components (electric motor,
reduction gear box and agitator shaft and impeller) shall be
shown on the drawings.

F. Dimensions. These shall include height, width, maintenance
space required, service connection locations, mounting
details, mounting flange details, 1ifting assemblies and
other pertinent dimensions with reference to the datum plane
(bottom of mounting plate).

G. Buyer purchase order and item numbers.

H. Bill of materials.

01/25/93 4:17pm
10B\VOLS.. \SPECS\P3361458.30 P33B-14583-3
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1.6.2

1.6.3

1.6.4

1.6.5

1.6.6

1.6.7

1.6.8

1.7

108
1.8.1

01/25/93 4:17pm

Rev. 0

Instructions for operation, maintenance and storage shall be
submitted for Buyer review. These instructions shall incorporate
theory of operation, operational adjustments, troubleshooting,
instructions for assembly and disassembly and complete parts list
with part numbers. Site storage instructions shall include
requirements for handling, short-term and long-term storage. Data
shall be submitted in accordance with Specification Section 01730.
Complete installation manuals shall also be submitted.

A list of recommended spare parts for one (1} year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement of standard parts from the
original manufacturer or any sub-supplier. Seller shall provide a
sectional view of the identified parts.

Completed agitator data sheets (Attachment A)}. Electric motor
data sheets (Attachment A) of Specification Section 16150 shall be
compieted and submitted.

Pesign Calculations

An engineering design analysis shall be provided. The analysis
shall contain supporting calculations used to establish horsepower
requirements, shaft sizes, bearing loads, nozzle loads,
operational characteristics and technical descriptions.
Calculations shall be complete and in sufficient detail to permit
second party review., Seller shall establish and guarantee the
forces and moments on the agitator nozzle. Lifting eye
calculations shall be included.

Certified Factory Acceptance Test (FAT) procedures, inspection and
quality assurance control plan in accordance with Paragraph 2.5.

Certified performance FAT results prior to shipment in accordance
with Paragraph 2.5.

Lubrication requirements in accordance with Paragraph 2.2.4.
CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

PROJECT OR SITE ENVIRONMENTAL CONDITIONS

Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

1) Maximum Design Temperature 110°F

106WVOLS.. \SPECS\P33B1458.30 P33B-14583-4
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Rev.

2) Minimum Design Temperature -20°F

3) Wet Bulb Design Temperature 68°F

1.8.2 Operating Environment
A.  Normal Temperature 60°F to 104°F
B. Maximum Temperature 104°F
C. Relative Humidity Not Controlled

PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT
2.1.1 Materials

2.1.1.1 A1l pipe, fittings, plate, bar, castings and forgings shall be in
accordance with ASTM A182/A182M, ASTM A240, ASTM A312/A312M, ASTM
A479/A479M and ASTM A744/A744M as applicable. Wet-end components
and those components likely to be exposed to vapors of chemicals
being handled shall be stainless steel. These include impeller,
shaft, outhoard bearing, shaft seal housing and mounting flange
facing. Type of stainless steel to be used for wetted parts shall
be in accordance with agitator data sheets (Attachment A).

A. Seller may utilize standard materials of construction on
internal gear reducer, motor, bearing and coupling
components. Exterior surfaces of the above components may
also be Seller's standard materials of construction.

B.  All other components shall be Seller's standard materials of

construction.

2.1.1.2 Design envelopes and model numbers for each agitator are
referenced in Attachment B.

2.2 FABRICATION AND MANUFACTURE

2.2.1 General Requirements

2.2.1.1 Agitators shall provide mixing of components shown on the agitator
data sheets (Attachment A) with respect to class and degree of
agitation.

2.2.1.2 The equipment shall be designed for mounting on the type of vessel

as stated on the agitator data sheets (Attachment A).

012593 &;
136\\/03;..:;3?03\93331453.30 P33B-14583-5
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2.2.1.3 The equipment shall have a design life of not less than 20 years
at the specified conditions. This requirement excludes expendable
items such as impellers, bearings, seals and gaskets.

2.2.1.4 The agitators will be used for chemical agitation in a nuclear
waste processing facility. They shall not, however, be exposed to
radiation.

2.2.1.5 The agitator shall be Seller's standard low-risk design, modified
as required to be in accordance with this specification section.

2.2.1.6 The equipment shall be of proven design with a minimum of two
years of successful operation in equal or more severe design and
operating conditions as outlined in the agitator specification
section.

2.2.1.7 Seller shall follow the requirements of Specification Section
13252 both prior to and after welding to minimize contamination of
stainless steel.

2.2.

[t ]

Technical Requirements

2.2.2.1 Bearings shall be of the sealed anti-friction type. They shall be
in accordance either with AFBMA 9 or AFBMA 11. Bearing L-10 life
shall be not less than 40,000 hours. Agitators in frit slurry
service shall be designed for start-up torques at least double the
expected running torque and bearing L-10 life of 100,000 hours.
Bearings shall be fitted with zerk fittings and purge parts.

2.2.2.2 Agitators shall be single speed, top entering and fiange mounted
on closed tanks. Agitators shall be provided with single
mechanical seals or stuffing boxes as required on agitator data
sheets (Attachment A)}. Direction of agitator shaft rotation shall
be clockwise looking downward.

2.2.2.3 A service factor of not less than 1.5 shall be used in accordance
with ANSI/AGMA 6010, Appendix A, Table A-3, unless otherwise
specified on the agitator data sheets (Attachment A). A "Uniform"
load classification shall be used. All gear drives shall be
either helical or herringbone type in accordance with ANSI/
AGMA 6010. AGMA gear quality class shall be 10 or better.
Mechanical rating shall be not less than 1.5 times the nameplate
motor horsepower. Thermal horsepower shall be not less than the
nameplate motor horsepower. The mixer blade tip speed for
agitators in frit slurry service shall be limited to 800 ft/min.

2.2.2.4 Shafts shall be sized to withstand forces resulting from starting
at maximum tank level and operating in an empty tank. Impeller
thrust in the fluid shall be downward and shaft thrust shall be
upward in all cases where the impeller is designed to provide
axial thrust. Bottom steady bearings shall not be provided. The

01/25/93 4:17pm
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agitator shaft may be hollow. The shaft's calculated maximum
combined shear stress shall be Jess than 20% of the construction
material's tensile yield strength. Mixer shafts shall be straight
to within 0.003 in./foot.

2.2.2.5 The first critical speed shall be not less than 135 percent of the
maximum operating speed.

2.2.2.6 A1l assembly joints shall include alignment or centering fits as
required to ensure accurate reassembly of all parts. Shaft and
impeller assembly may either be bolted or welded construction.

2 Bolted assemblies shall be secured to prevent impeller blade

e unbolting. The impeller shaft assembly shall be statically

= balanced as follows:

0

& A. Impeller shaft speed up te 125 rpm inclusive to 0.5 ounce-
S inch per pound of rotating weight.

=N B. Impeller shaft speed from 125-350 rpm to 0.25 ounce-inch per

pound of rotating weight.
2.2.2.7 The vibration limits shall be in accordance with ANSI/AGMA 6000.

2.2.2.8 Pressure-containing components shall be suitable for the design
pressure and temperature of the mixing vessel. This requirement
includes mounting flanges. Flanges shall be in accordance with
ANSI/ASME B16.5. Flange size and rating shall be as specified on
the agitator data sheets (Attachment A). Mounting flanges facing
shall have a surface finish of 125 RMS in accordance with
ANSI/ASME B46.1.

2.2.2.9 Seller shall provide a flexible, forged steel coupling between the
power drive and the agitator gear drive. Motor to reducer input
coupling shall have a service factor of not less than 2.0 based on
motor capacity. Inside tank coupling is required when specified
on the agitator data sheets (Attachment A). Coupling materials
shall be compatible with shaft materials.

2.2.2.10 Couplings shall be keyed in both shafts. The coupling design
shall allow removal of the hub without the need for heating. All
exposed rotating parts shall be provided with heavy-duty guards in
accordance with OSHA Standard Instruction 1-12.14. Guards shall
be removable.

2.2.2.11 The agitator design shall include provisions for ensuring that
drive and agitator components are aligned during assembly.

01/25/83 4:17pm
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Rev. 0

2.2.2.12 The design shall be such that bearings, seals, driver and gear
units may be replaced without dismantling other major parts. It
shall also be possible tc replace these parts without emptying or
depressuring the vessel.

2.2.3 Shaft Seal
The shaft seal type shall be as specified on the agitator data
sheets (Attachment A). Seal parts shall be inert both to the
fluids being mixed and to any lubricant used. Nonmetallic
components are included in this requirement. The use of any
pressurized external lubrication system shall not be acceptable.

2.2.3.1 Stuffing boxes shall include the following minimum design
characteristics:

A.  They shall be an integral part of the cover.

B. Seal cage design shall allow easy removal.

C.  They shall have not less than 3 rings of packing plus the
seal cage.

D. The design shall allow space to permit packing replacement
without removing or dismantling any part other than the
gland and seal cage.

2.2.4 Lubrication Requirements

Seller shall submit the lubrication requirements for the agitator
on Seller's lubrication data sheet. Lubricants shall be
recommended by Seller. Lubricants shall be able to be drained and
replenished. A synthetic gear lubricant is preferred.

2.2.5 Electric Motors

2.2.5.1 Seller shall provide each agitator with a totally-enclosed fan-
cooled (TEFC), chemical-type motor in accordance with
Specification Section 16150. Seller shall complete electric motor
data sheets from Specification Section 16150 (Attachment A} for
each agitator. Drive motors shall be vertical.

2.2.5.2 The motor thrust bearing shall have a minimum rating of 120
percent of the maximum axial thrust load that can be transmitted
to the bearing.

2.2.5.3 Motors shall be single-speed. It is intended that the motor be
the weakest link in a high-torque event and that the shaft,
impeller blades, etc. do not fail in any such event.

2.2.5.4 Motors shall be suitable for continuous duty.

ToaNOLS, AEECe\P3IB1456.00 P33B-14583-8
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2.2.6 Welding
Welding shall be in accordance with Specification Section 05066.
2.2.7 Painting

2.2.7.1 Stainless steel and nickel-based alloy construction materials
shall not be painted. All carbon steel exposed surfaces shall be
shop-primed and finish-painted in accordance with Seller's
standards.

2.2.7.2 A1l machinery and equipment shall have a clean and finished
appearance when delivered to Buyer. Prior to painting all
surfaces shall be free of dirt, rust, grease, weld spatter, loose
mill scale or other deleterious substances. Surfaces to be
painted shall be cleaned in accordance either with SSPC SP-6 or
SSPC SP-10 in accordance with Seller's surface preparation
procedure. The paint type and quality shall be Seller's standard.
It shall be applied in accordance with the paint manufacturer's
recommended procedures. Colors will be advised by Buyer.

2.2.8 Noise

The noise level shall not exceed 85 dBA at 3 feet periphery around
the agitator mounting flange.

2.2.9 Performance

Seller shall guarantee that the agitator is in accordance with all
specified operating conditions and satisfactory application in all
respects to the conditions described both in this specification
section and the agitator data sheets (Attachment A).

2.2.10 Lifting Eyes

2.2.10.1 Lifting eyes shall be furnished for crane handling. These shall
be positioned to give maximum balance with an even weight
distribution to minimize handling hazards. Each lifting eye shall
be designed to carry twice the 1ifting load. Agitator lifting
assemblies shall be designed and fabricated with two 1ifting eyes.

2.3 OPERATING AND DESIGN CONDITIONS
2.3.1 Operating Conditions
2.3.1.1 Agitators will operate in various applications. These include

blending of clear liquids to full solids suspension of thick
slurries. Refer to the agitator data sheets (Attachment A) for
each application.

TORVOLS, 19PECEPSIB1450.30 P33B-14583-9
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2.3.2

2.4

2.5
2.5.1
2.5.1.1

01/25/93 4:17pm

Advanced Technology Division
Fluor Contract 8457

Rev. 0

Design Conditions

Agitators shall be designed to operate in process tanks under
design conditions stated in the agitator data sheets
(Attachment A).

LABELING

Labeling shall be in accordance with Specification Section 15196.
This shall be in addition to the manufacturer's identification
plate. The nameplates shall be stamped or embossed with not less
than the following information:

Purchase order number

Equipment number

Manufacturer's model number

Rated horsepower

Impeller diameter

Impeller RPM

Materials of construction of wetted parts

The nameplate shall be completely visible after assembly of the
equipment.

TESTING AND INSPECTION

General

Seller shall supply Buyer with all certified test data whether
witnessed or not. Agitators shall not be shipped until Buyer has
reviewed test data. All equipment shall be completely shop-

assembled. Locating dimensions of mounting bolt holes shall be
verified.

AO

Agitators shall be no-load tested for 15 minutes or until
o1l temperatures have stabilized. Agitators shall then be
tested complete with agitator shafts in accordance with test
procedure to be submitted for Buyer approval. The test
medium shall be water.

Seller shall provide test procedures that demonstrate the
performance characteristics of the agitator (i.e.,
efficiency, mixing characteristics, horsepower needed,
maximum volume capability for mixing designated liquid or
slurry as specified in data sheets %Attachment A). Test
procedures shall be approved by Buyer before use,

Seller shall provide certified results and reports for all
FATs performed.

106\WOLS.. \SPECS\P33B1458.30 P33B~-14583-10
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2.5.1.2

2.5.1.3

2.5.1.4

2.5.1.5

2.5.2

2.5.2.1

2.5.2.2

2.5.3

2.6

01/25/83 4:17pm

Rev.

D. Vibration tests of complete assembly shall be performed in
accordance with ANSI/AGMA 6000.

Seller shall furnish copies of their inspection and quality
control plan to Buyer.

Materials and workmanship shall be subject to inspection by Buyer.
Inspection shall take place in Seller's shop.

At minimum the Buyer's inspector shall check equipment components,
tagging, critical installation dimensions, connection sizes,
connection locations and quality of workmanship against certified
drawings, data and purchase order documents.

Preparation for shipment shall be subject to inspection.
Nondestructive Examination - General

Nondestructive examination (NDE) acceptance criteria of welds
shall be in accordance both with Specification Section 05066 and
this specification section.

A1l welds shall be 100% radiographically examined. Where it is
not physically possible to perform radicgraphic examination welds
shall be examined by liquid penetrant examination (PT). Where it
is not physically possible to radiograph lifting eye welds, 100%
of the root and final weld passes shall be PT examined.

Final Dimensional Checks

After fabrication and testing Seller shall verify measurements by
means of as-built dimension drawings. The procedure selected for
final dimensional check shall be submitted for Buyer review.
Buyer may witness Seller's dimensional verification measurements
at Buyer's option. Seller shall provide proof that the agitators
and agitator appurtenances are dimensionally correct within the
specified tolerances in accordance with this specification
section.

PACKAGING

Preparation for shipment and packing may conform to the Seller's
standards. At minimum, the packaging shall provide protection
against corrosion and damage from normal handling and storage.
Minimum preparation shall include the requirements listed below.

A. Machined surfaces, threads, bearings and bearing housings
shall be protected during shipment by application of grease
or other suitable rust-inhibiting compound.

106\VOL5.. \SPECS\PA3B1458.30 P33B-14583-11
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PART 3 EXECUTION

Rev. 0

Threaded connections and tapped holes shall be capped or
plugged. Compatible materials shall be used to prevent
thread damage.

The agitator motor shall be fully protected against moisture
penetration to the electrical compartments and winding.

Mechanical seals and other sealing devices shall be
installed for shipment.

Bracing, supports and rigging connections shall be provided
to prevent damage during shipment, 1ifting and unloading.
Lifting points shall be clearly marked.

Separate or loose parts shall be completely boxed and
attached to the main item to be shipped as a unit. Al}
shipping boxes shall be identified by the Seller's order
number, equipment number and equipment description.

(Not Used)

01/25/93 4:17pm
106\VOLS...\SPECS\P33B1458.30
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ATTACHMENT A

SHEET NO. REV.
SFLUOH DANIEL NO. —W—DATE REVISION 1 ,
DATE CONTRACT
DATA SHEET 032090
U.S. Department of Energy TAG NG.
Iéi_a?]flor dee\l’steh_Vitrification Plant AG-520-001
ichland, Washington ,
DOE Contract DE-AC06-86RL10838 SPECIICATION *:::;
AGITATOR ORIG BY CAKD AFPRD
_mnﬂ-é HBJO SsL
SERVICE ROOR DRAIN CATCH TANK AGITATOR (TK 520-001)
NO. UNITS 1 TYPE: PORTABLE SIDE ENTERING ToP ENTERING X, BT™ ENTEAING
MATERIALS TO BE MIXED narcy [X] conrewous ]
COMPONENT QUANTTTY - LBS VISCOSITY - Cp 8P GRAVITY hs PSIG
CASE 1. WASTE WATER 20400 0.66 0.90900 77 0.1
CASE 2. 50% wt SODIUM 31000 as 1.52 77 0.1
HYDROXIDE SOLUTION
(ACCIDENT)
Einay mix_{NOT APPLICABLE)

cLass oF AGIATION:  BLEND [X]  pissotve L1 pispense aas ] suspenp soups [ HeaT excrance [ emursiey [

OTHER — HOMOGENZEPRIORTOSAMPLING roaming ves [ no XD
DEGREE OF AGTATION: Mo L1 wmeoww X3 viotent [
TOO MUCH AGITATION WILL RESULT IN SPLASHING

TOO LMTLE AGITATION WILL —____ RESULT jN SETTLING OF PARTICULATES

IF BATCH, LARGEST OR LEVEL BATCH IS — . 2500 GALLONS SMALLEST 1200 GALLONS =~~~
MIXER SHALL BE DESIGNED TO 2300 GALLONS N MINUTES
mxerwitt IX1  witt NoT (] BE OPERATED WHILE FILLING OR DRAWING OFF
VESSEL: oreNnTor [0 croseoTor B0 worz 0 vermear 3 amtank [

sz ¢ = p" x 8 __ _ __ STRAIGHT SIDE OR LENGTH *

BOTTOM TYPE: Far [ FLANGED AND DisHED [ 21 sem-eLLPTIcAL X1 cone ]

TOP TYPE: rar (X3 FLANGED AND DIsHED [] 2:1 semi-ELLIPFTICAL []

MIXER MOUNTING FLANGE: SIZE 14 RATING

LOCATION AGITATOR MOUNTING FLANGE Top

DESIGN PRESSURE —__8F§  psig DESIGN TEMPERATURE 150 F

BAFFLES: NO 4 __ WIDTH IN  LENGTH N verTicaL [X] HoRrizonTaL (1

MXER:  MOTOR DRIVE: ac B oc O erprroor I t1ere I pe
— R PHASE 80 cvOlE . 460 voiTs

sHarFT seal: mecHaNicaL X eaciang [ Tvpe LuBricaTION

SIZE OPENING FOR IMPELLER INSTALLATION 14

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS 204 55

DATA BY VENDOR

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)

MIXER MODEL NO.

DRIVE:
GEAR: RATIO AGMA RATING
SHAFT COUPLING: DESCRIBE

HORSEPOWER RPM MFGR
OUTPUT RPM MFGR

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: oD LENGTH FROM MOUNTING FLANGE, INCHES

IMPELLER TYPE obr NO. BLADES REMOVABLE FROM SHAFT  YES$ D NO D

ADDITIONAL DATA

REMARKS

10551 0 1\204\84572013.004/WPS1/125933,17pm IMPACT LEVEL

P33B-14583

SAFETY CLASSIFICATION _3




ATTACHMENT A

BY SHEET NOQ. REV.
NO. REVISION
QFLUOR DANIEL DATE 2 0
DATE CONTRACT
DATA SHEET 03-20-00 845734
U.S. Department of Energy TAG NO.
Hanfordg Waste Vitrification Plant AG-520-002
HiChlaﬂd. WaShin on LEFEHF'CAMN BECT NO.
DOE Contract DE-AC06-86RL 10838 .
AGITATOR ORIG BY CAKD PR D
HBIO SSL
NO. UNITS 1 TYPE: PORTABLE SIDE ENTERING Tor ENTERING X 8TM ENTERING
MATERIALS TO BE MIXED aarcs: [X] conracus [
COMPONENT QUANTITY - LBS VISCOSITY - Cp 8P GRAVITY ki PSIG
CASE 1. TYPICALLY WASTE 3750 0.98 0.898¢ 70 0.1
WATER (POSSIBLY ACIDIC)
2
T CASE 2. 50 wt% NITRIC ACID 4880 1.90 1.3 70 0.1
F..:.::;; FIN&! MIX (NOTAPPLIGABLQ
cLass oF agmation:  BLEND [X]1  pissowve [C]  oispense aas [ suspenp soups [ HEAT excranee [0 emusiry [

OTHER —___ HOMOGENZE PRIOR TO SAMPLING Foaming YEs ] no (XD

DEGREE OF AGITATION:

mwo [J wmeowwm X3

vioLent [

TOO MUCH AGITATION WILL

YOO LITTLE AGITATION WILL e CAUSE SETTLING OF SUSPENDED PARTICULATES

IF BATCH, LARGEST OR LEVEL BATCHIS —— 950 GALILONS

SMALLEST .. SRS GALLONS =

MIXER SHALL BE DESIGNED TO 9§50 GALLONS IN MINUTES
mxerwilt X1 witt nor (] BE OPERATED WHILE FILLING OR DRAWING OFF
VESSEL: opentor 1  closeptor B3 worz 0 vermicat X1 apitank [
SIZE . 9 . D x___ 8% STRAIGHT SIDE OR LENGTH *
BOTTOM TYPE:  FLAT [ FLANGED AND DisHED [ 2.1 sem-ELupica XJ cone [
TOP TYPE: Fuar X3 FLANGED AND DisHED (] 2:1 SEMI-ELLIPTICAL (]
MIXER MOUNTING FLANGE: SIZE 12 AATING # RF
LOCATION AGITATOR MOUNTING FLANGE oP
DESIGN PRESSURE .. SE8  ______ PsIG DESIGN TEMPERATURE 150 -F
BAFFLES: NO 4 . WIDTH N LENGTH N verTicaL (X1 Horizontar (1
MIXER:  MOTOR DRIVE: ac X pec [ exprroor L1 Tere 3 pe O
—eraid . PHASE i 0 CYCLE 480 voiTS
sHAFT sEaL:  mecHanicaL X0 pacikine [ Tvpe LuBRICATION

SIZE OPENING FOR IMPELLER INSTALLATION Fel

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS 204 S5
MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10}
MIXER MODEL NO.
DRIVE: HORSEPOWER APM MFGR
GEAR: RATIC, AGMA RATING OUTPUT RPM MFGR
SHAFT COUPLING: DESCRIBE
MECHANICAL SEAL:  DESCRIBE
STUFFING BOX: DESCRIBE
SHAFT: op LENGTH FAOM MOUNTING FLANGE, INCHES
IMPELLER TYPE oo NO. BLADES REMOVABLE FROMSHAFT  ves[d no[J
ADDITIONAL DATA

SAFETY CLASSIFICATION  _3
105\051101\204\845720 14005/ WHS1/125833:15pm IMPACT LEVEL

P33B-14583
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ATTACHMENT A

AGITATOR

‘; HBJO SSL
S S e e

FLUOR DANIEL NO. D%E REVISION SHEET NO. FEV.
g P33B.DS-3 o
DATE CONTRACT
DATA SHEET
U.S. Department of Energy TAGNO.
H??:Fr dwva\:’stehynrrncatlon Plant AG-520-003
ichland, Washington —— —_—
DOE Contract DE-AC06-86RL10838 SPECIFICATION SECT NO
14583
[ORIG BY CHKD APPRO

SERVICE
NO. UNITS

COMPONENT QUANTTTY - LBS WSCosTY - Cp P GRAVITY * PSIG
CASE 1. TYPICALLY WASTE 8550 0.96 0.90680 70 0.1
WATER (POSSIBLY ACIDIC)
CASE 2. 90 wis FORMIC ACID 70250 1.85 12 70 0.1
Fina M (NOT APPLICABLE)

CLASS OF AGITATION:

OTHER — HOMOGENIZE PRIOR TO SAMPLING

sLeno [X]  oissowve T oispense aas [ suspeno souns [ weaT excuance () emuisiry [

Foaming vEs [] no [X]

DEGREE OF AGIATION: Mito (] wmeoww X1 vioLent [
TOO MUCH AGITATION WILL
TOO LITTLE AGITATION WILL CAUSE SETTLING OF SUSPENDED PARTICULATES
IF BATCH, LARGEST OR LEVEL BATCH IS 1025 GALLONS SMALLEST . S25 GALIONS =
MIXER SHALL BE DESIGNED TO 1025 GALLONS IN 10 MINUTES
mixerwiLL X1 wit Not [] BE OPERATED WHILE FILLING OR DRAWING OFF
VESSEL: openTor [ ]  closeptor (X1 womz 1 vesmcar X1 apitank O3
szE 8¢ D" X STRAIGHT SIDE OR LENGTH *
BOTTOM TYPE: rear [ FLANGED AND DisHED (] 21 semrELLIPTICAL X cone [
TOP TYPE: Fuar X3 FLANGED AND DisHED [ 2:1 semi-ELLPTIcAL [
MIXER MOUNTING FLANGE: SIZE i F RATING F R
LOCATION AGITATOR MOUNTING FLANGE TOP
DESIGN PRESSURE .. SF5 _____ PsIG DESIGN TEMPERATURE 150 °F
BAFFLES: NO __4  WIDTH IN  LENGTH w vermicaL X1 womzontar [
MIXER:  MOTOR DRIVE: ac Xl oc [ experoor 1 t1erc X] Y
-_ 3 _PHASE —_—— 80 cCcYCLE LTS
sHAFT sEAL:  mEcHaNicaL EX] packing [ Tvpe LuBRicATION
SIZE OPENING FOR IMPELLER INSTALLATION 12
HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER
MATERLALS OF CONSTRUCTION WETTED PARTS 04 S5
MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)
MIXER MODEL NO.
DRIVE: HORSEPOWER APM MFGR
GEAR: RATIO AGMA RATING OUTPUT RPM MFGR
SHAFT COUPLING:  DESCRIBE
MECHANICAL SEAL:  DESCRIBE
STUFFING BOX: DESCRIBE
SHAFT: o LENGTH FROM MOUNTING FLANGE, INCHES
IMPELLER TYPE oo NO. BLADES RemovasLe FRoM sHAFT  ves[]  wo D
ADDITIONAL DATA
SAFETY CLASSIFICATION 3
TOMOS101\204\B45720 18,008/ WPS1/125033:22pm IMPACT LEVEL

P338-14583




ATTACHMENT A

BY SHEET NO. REV,
FLUOR DANIEL NO. A TE REVISION .
DATE CONTRACT
DATA SHEET | os20m
U.S. Department of Energy TAG NO.
I'-qlal;:lor dW\"a\llste,"_\litriﬁcaticm Plant AG-520-004
ichland, Washington _
DOE Contract DE-AC06-86RL10838 SPEGIFIGKTION 3‘:::;
AGITATOR [ORG BY !cr-m'n AFPRD
==—===A—_= HBJO SSL
-
SERVICE ; 5
NO. UNITS 1 TYPE: PORTABLE —______ SIDE ENTERING Tor enteRING X BTM ENTERING
MATERIALS TO BE MIXED parc (X1 cosreasous L1
COMPONENT QUANTITY - LBS VISCOSITY - Cp 8P GRAVITY hd PSIG
CASE 1. WASTE WATER 20400 0.90 0.9960 77 0.1
CASE 2. 50% wt SODIUM 371000 85 1.52 0.1
HYDROXIDE SOLUTION
(ACCIDENT CASE)
| emay mix (NOT APPLICABLF)

CLASS OF AGTATION:  BLEND LX) mpissowve [} oispense aas [ suspenp soups

O wearexcrance T emusiry (3

oTHER HOMOGENIZE PRIOR TO SAMPLING roaming ves [ no K]

DEGREE OF AGmaTIoN: Mo L1 wmeown X1 vioLent [
TOO MUCH AGITATION WILL RESULT IN SPLASHING
TOO LITTLE AGITATION WILL RESULT iN SETTLING OF PARTICULATES
IF BATCH, LARGEST OR LEVEL BATCH IS 2500 GALLONS SMALLEST 1250 GALLONS
MIXER SHALL BE DESIGNED TO 2500 GALLONS IN 18 MINUTES
mxerwitt X3 witt not [ BE OPERATED WHILE FILLING OR DRAWING OFF
VESSEL: openTor [J  cioseptor X1 morz 3 vermicac 3 amvank 3

size: IO D X 86 STRAIGHT SIDE OR : LENGTH *

poTroM Tvee:  FLaT [ FLANGED AND DisHED [ 21 semeELLPTICAL D cone [

ToP TYPE: fuar X1 FLANGED AND DisHeD [] 2:1 sEmrELLIPTICAL [

MIXER MOUNTING FLANGE: SIZE 14 RATING ANS! 1504 RF

LOCATION AGITATOR MOUNTING FLANGE TOP

DESIGNPRESSURE __8L5 __________ psiG DESIGN TEMPERATURE 150 ¢

BAFFLES: NO 4 wiDTH IN  LENGTH wn vermicaL X1 womizontar 1
MIXER:  MOTOR DRIVE: ac B oc O exprroor 3 vere 3 0e O

3 PHASE &0 CYCLE 460 voLTS
sHaFT sEaL:  MecHanicaL (X packing CJ  TvPE LuBRICATION
$IZE OPENING FOR IMPELLER INSTALLATION 7
HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER
MATERIALS OF CONSTRUCTION WETTED PARTS —H S5
MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L10) —
DATA BY VENDOR
MIXER MODEL NO.
DRVE: . HORSEPOWER RPM MFGR
GEAR: RATIO. AGMARATING —___ OUTPUT RPM MFGR
SHAFT COUPLING: DESCRIBE
MECHANICAL SEAL:  DESCRIBE
STUFFING BOX; DESCRIBE
SHAFT: oD’ LENGTH FROM MOUNTING FLANGE, INCHES
IMPELLER TYPE oD NO. BLADES REMOVABLE FRoM sHAFT  ves[]  no [
ADDITIONAL DATA
REMARKS

SAFETY CLASSIFICATION

105\051 101120418457 201 8.00TWWPS1/125033:24pm

IMPACT LEVEL cemsemes |

P33B-14583




ATTACHMENT A

FLUOR DANIEL No, Bt REVISION SHEETRO. e
g P338-DS-5 0
DATE CONTRACT
DATA SHEET 05.20.90
U.S. Department of Energy TAG NO.
Eig?)flor dersteh}litr'rl‘ication Plant AG-520-005
ichland, Washington .
DOE Contract DE-AC06-86RL10838 SPECHICATON SE:’::;
AGITATOR ORGBY  [CAKD APPRD
=l=-—=—==l==-=A=====ﬂ===g==ﬁ B0 SSL
SERVICE
NO. UNITS 1 TYPE: PORTABLE SIDE ENTERING TOP ENTERING —X BTM ENTERING
, MATERIALS TO BE MIXED aarcy [X] conrmuous [
COMPONENT QUANTTTY - LBS WSCOSITY - Cp 8P GRAVITY hd PSIG
WASTE WATER 3750 0.98 0.9860 70 0.1
FINAL MIX

CLASS OF AGITATION:

BLeno [XI  oissove [0 oispense aas [ suspeno souos T veat exchanae O emuisiey [

OTHER — _HOMOGENIZE

roaming ves (1 no [X]

DEGREE of AGITATION: Mo ] meowm [X] vioLent (]
TOO MUCH AGITATION WILL GA G
TOO LITTLE AGITATION WILL CAUSE SETTLING OF SUSPENDED PARTICULATES
IF BATCH, LARGEST OR LEVELBATCH IS 890 GAILONS SMALLEST
MIXER SHALL BE DESIGNED TO HOMOGENIZE 800 GALLONS N 10 MINUTES
mxer wilt X1 wie Not [ BE OPERATED WHILE FILLING OR DRAWING OFF
VESSEL: orenToPr ] croseptor X1 womz T vermicar X3 aptvank [J
szE 50" LD~ X [ STRAIGHT SIDE OR LENGTH
BOTTOM TYPE: raar 1 FLANGED AND DisHED [ 2:1 sEMELUIPTICAL [X] cone [
TOP TYPE: rar (X1 FLANGED AND DisHED [] 21 semkELLPTICAL [
MIXER MOUNTING FLANGE: SIZE 2 RATING —ANSI 150# RF
LOCATION AGITATOR MOUNTING FLANGE IOP
DESIGNPAESSURE S8/ psia DESIGN TEMPERATURE 150 °F

N vernicaL IXJ

BAFFLES: NO _4 WIDTH IN  LENGTH Horizontar ]
MXER:  MOTOR DRIVE: ac X oc ] experoor 3 tere X1 pp O
a PHASE 89 __ cvore 460 voLTs

SHAFT SEAL:  MEcHanicaL X paciene 1 TvPE LUBRICATION
SIZE OPENING FOR IMPELLER INSTALLATION 1L
HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER
MATERIALS OF CONSTRUCTION WETTED PARTS 04§35
MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER

MINIMUM BEARING UFE (L10) o

DATA BY VENDOR
MIXER MODEL NO,

DAVE: e HORSEPOWER RPM MFGR
GEAR: RATIO, AGMA RATING OUTPUT RPM MFGR
SHAFT COUPLING: DESCRIBE
MECHANICAL SEAL: DESCRIBE
STUFFING BOX: DESCRIBE
SHAFT: oD

LENGTH FROM MOUNTING FLANGE, INCHES
NO. BLADES

{MPELLER TYPE oD~ REMOVABLE FROM SHAFT  YES D NO D

ADDITIONAL DATA

REMARKS

SAFETY CLASSIFICATION 3

135\0S\101\204\845720 17.008/WPS 1/125833:27pm IMPACT LEVEL

P33B-14583
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ATTACHMENT A

SHEET NQ. REV.
SFLUOH DANIEL NO. [ REVISION " s oss .
DATE CONTRACT
DATA SHEET 03.-01-89 845734
U.S. Depantment of Energy TAG NO.
Hanford Waste Vitrification Plant AG-540-003
Richland, Washington [GPECIFICATION SECT MO
DOE Contract DE-AC06-86RL10838
14583
g APPRD

NO. UNITS 1 SIDE ENTERING ToP ENTERING _ X BTM ENTERING
MATERIALS TO BE MIXED aarcy (X cowrmwous []
COMPONENT QUANTITY - LBS VISCOSITY - Cp 8P GRAVITY % PSIG
OFFGAS TREATMENT
CHEMICAL SOLUTION 088 1.0 7 0.1
FINAL MIX 0.88 1.0 7 -0.1

BLeno [ oissowe (X1  oispense aas 1 suspenp souns []

oTHER — PREVENT PRECIPITATION

CLASS OF AGITATION:

HEAT excHanee 1 emuisiry [

roaming ves L no

X

DEGREE OF AGmaTION: Mo [XJ  weowm [ vioLent (]
TOO MUCH AGITATION WiLL
TOO LITTLE AGITATION WiLL DELAY TO DISSOLVE CHEMICAL(S}
IF BATCH, LARGEST OR LEVEL BATCH IS SOOGALJONS = . . SMALLEST — 200 GALIONS
MIXER SHALL BE DESIGNED To _DISSOLVE OFFGAS TREATMENT CHEMICAL{S) IN WATER N __T0 MINUTES
wxer witt X1 witt NoT []  BE OPERATED WHILE FILLING OR DRAWING OFF
VESSEL: opentor L1 closeoTor X1 womz [J  wvermcar B apitank [
size: 46 0 10.c X — SN STRAIGHT SIE OR LENGTH *
BOTTOM TYPE: Faar O3 FLANGED AND DisHED [ 21 semr-ELLPTIcaL (X1 cone [
TOP TYPE; rar 3 FLANGED aND DisHED [ 2:1 semiELLPTICAL (]
MIXER MOUNTING FLANGE: SIZE ¥ RATING
LOCATION AGITATOR MOUNTING FLANGE rop
DESIGN PRESSURE —_5/5 ______ psia DESIGN TEMPERATURE 150 -
BAFFLES: No —@ . WIDTH IN  LENGTH N vermicaL L1 HorizontaL [
MIXER:  MOTOR DRIVE: ac Boc[d eperoor [ tere X1 pe O
PHASE e 60 CYCLE e 460 voOLTS
SHAFT sEAL:  mEcHaNicAL X packing ] TvPe LuBRICATION
SIZE OPENING FOR IMPELLER INSTALLATION i Fdl
HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER
MATERIALS OF CONSTRUCTION WETTED PARTS 04, S5
MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING UFE (L-10)
MIXER MODEL NO.
DRIVE: HORSEPOWER RPM MFGR
QEAR: RATIO, AGMA RATING OUTPUT RPM MFGR
SHAFT COUPLING: DESCRIBE
MECHANICAL SEAL:  DESCRIBE
STUFFING BOX; DESCRIBE
SHAFT: oD LENGTH FROM MOUNTING FLANGE, INCHES
MPELLER TYPE oo NO. BLADES REMOVABLE FROM sHAFT  YEsE]  no [
ADDITIONAL DATA
SAFETY CLASSIFICATION —

105\OS\101\204\8457201 1.002/WPS1/125823:20pm

IMPACT LEVEL

P33B8-14583



ATTACHMENT A

BY SHEET NO. REY
NO. REVISION
FLUOR DANIEL DATE PRBDS.7 0
DATE GONTRACT
DATA SHEET 03-01-89 845734
U.S. Department of Energy TAG NO.
ganfor Wastthttnﬂcatlon Plam AG-540-005
ichland, Washington [ SFECFICATION SECT NG,
DOE Contract DE-AC06-86RL10838 1a583
AGITATOR ORGEY  JOHKD AFPRD
% J. w-
| —— ———
SERVICE {
NO. UNITS 1 TYPE: PORTABLE SIDE ENTERING TOPENTERING X BTM ENTERING
MATERIALS TO BE MIXED sarcy [ conrwous [X1
COMPONENT QUANTITY - _LBS WSCOBITY - Cp 8P GRAVITY ha PSIG
POTASSIUM HYDROXIDE/ 6396 0.5 1.53 7 0.1
FRIT MODIFIER SOLUTION
FINAL WX 51.7% KOH 6396 0.5 1.53 77 0.1
cLass of aermaion:  BLEND []  oissove (X1 oispense aas [ suspenp souns [T weat excranae [ emuisiey [
OTHER ______PREVENT PRECIPITATION Foaming ves [ no [XJ
DEGREE OF AGITATION: MiLo X1 wmeowm [ vioLent [
TOO MUCH AGITATION WILL
TOO LITTLE AGITATION WILL DELAY TO DISSQIVE CHEMICALS
IF BATCH, LARGEST OR LEVEL BATCH IS SOOGALLONS =  SMALLEST — 200 GALLONS
MIXER SHALL BE DESIGNED TO DISSOLVE KOHIFRIT MODIFIER N WATER N 1O MINUTES
mxerwitt X1 wite ot [T BE OPERATED WHILE FILLING OR DRAWING OFF
VESSEL: opeNToP ] croseptor X1 worz I vermcar B0 aptvank [
SIZE: .46 D x 5NN sTRAIGHT SIDE OR LENGTH =
soTToMTYPE:  Fiat [ FLANGED AND DisHED [ 2.1 semiELLIPTICAL [X] cone [
TOP TYPE: fat [ FLANGED AND DisHED [] 2:1 sem-ELUPTICAL X
MIXER MOUNTING FLANGE: SIZE 12 RATING ANSI 1504 RF
LOCATION AGITATOR MOUNTING FLANGE ToP
DESIGN PRESSURE 515 ______ pgic DESIGN TEMPERATURE 150 -¢
BAFFLES: NO 0 WIDTH N LENGTH N verTicaL [ HorizontaL [

MDER:  MOTOR DRIVE: ac B oc OO errroor OO 71erc X1 e
—_— 2 PHASE o 80 cYolE 460 vorTs

SHAFT SEAL:  MECHANICAL X1 packing £ TvPE LuBRICATION

SIZE OPENING FOR IMPELLER INSTALLATION 1z

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

J16L 55

MATERIALS OF CONSTRUCTION WETTED PARTS

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER

MINIMUM BEARING LIFE (L-10)

—DATA BY VENDOR

MIXER MODEL NO.

DRIVE: HORSEPOWER APM MFGR
GEAR: RATIO, AGMA RATING OUTPUT RPM MFGR
SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: oD LENGTH FROM MOUNTING FLANGE, INCHES

IMPELLER TYPE oo NO. BLADES REMOVABLE FROM SHAFT  YES D NO D
ADDITIONAL DATA

REMARKS

JOSNOS\101\204\8457201 2. 003/WPS 1/128033:3 1 pm IMPACT LEVEL

SAFETY CLASSIFICATION _3.,_

P33B-14583



ATTACHMENT A

BY SHEET NO. REV.
QFLUOH DANIEL NO.ImPATE REVISION 0
DATE CONTRACT
DATA SHEET 000008 45734
U.S. Depanment of Energy TAG NO.
Hanford Waste Vitrification Plant AG-540-012
Richland, Washington SPEGIFICATION SECT NO.
DOE Contract DE-AC06-86RL 10838 1e583
AGITATOR [ORG B [GHKD APPRD
J. Janzen SSL

FINAL I 20% wi SNK 2967 1.5 1.14 77 0.1
cLAss of aamaTion:  BLEND [J  pissowve [X1  oispense aas [ suspenp soups [ wear excrance 3 emuisiry [
OTHER oo PREVENT PRECIPITATION Foaming vEs (1 no (X1
DEGREE OF AGIATION: w0 %] sepwon [J vioLent [
TOO MUCH AGITATION WILL
TOO LITTLE AGITATION WILL DELAY TO DISSOLVE CHEMICAL
IF BATCH, LARGEST OR LEVEL BATCH IS JOOGALLONS = SMALLEST — 200 GALLONS
MIXER SHALL BE DESIGNED TO DISSOLVE SOINUM NITRITE IN WATER IN 10 MINUTES
mxerwiLL 5] wiLL noT ] BE OPERATED WHILE FILLING OR DRAWING OFF
VESSEL: opentor [  ocloseptor X1 worz [0 vermeac X apivank [J
size: __4€ 10 X —SO(T) __ STRAIGHT SIDE OR LENGTH *
BOTTOM TYPE: Far L] FLANGED AND DisHED [ 2.1 semiEruPTicaL [X] cone [
TOP TYPE: Fat [ FLANGED AND DisHED [] 2:1 SEMELLIPTICAL 21
MIXER MOUNTING FLANGE: SIZE 12 RATING ANSI 1504 RF
LOCATION AGITATOR MOUNTING FLANGE TOP
DESIGN PRESSURE . 5I5  psig DESIGN TEMPERATURE 150 -
BAFFLES: NO —@ _ WIDTH ——IN LENGTH N vermicaw [ HorizontaL ]
MIXER:  MOTOR DRIVE: ac B oc 3 expenoor [ 1eec X1 oe [
—_ 3 PHASE CYCLE 480 _volLTs
sHAFT seaL:  mecHanicaL X pacianae £ Tvpe LuBRIcATION
SIZE OPENING FOR IMPELLER INSTALLATION 2z
HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER
MATERIALS OF CONSTRUCTION WETTED FARTS 04, 5SS
MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LFE (L10) — .
DATA BY VENDOR
MDXER MODEL NO. '
DRIVE: HORSEPOWER RPM MFGR
GEAR: RATIO AGMA RATING OUTPUT RPM MFGH
SHAFT COUPLING:  DESCRIBE
MECHANICAL SEAL:  DESCRIBE
STUFFING BOX: DESCRIBE
SHAFT: oo LENGTH FROM MOUNTING FLANGE, INCHES
IMPELLER TYPE oo’ NO. BLADES REMOVABLE From staFt  vesE]  wo
ADDITIONAL DATA

SAFETY CLASSIFICATION 3

105,05\ 10 1\204\84572018.008/WPS 1 /125833 48pm

WPACT LEVEL

P33B-14583




ATTACHMENT A

SHEET NO. REV.
§FLUOR DANIEL No. [—Et— REVISION ,
DATE CONTRACT
DATA SHEET
U.S. Department of Energy TAG NO.
E.anaflor de%stehyitrification Plant AG-540.014
ichland, Washington .
DOE Contract DE-AC06-86RL10838 SPECIFIGATION SE:::;
AGITATOR "ORIG BY CHKD APPAD
J Janzen SSL

SERVICE LA
NO. UNITS 1 TYPE: POATABLE ——emsn—— SIDE ENTERING TOP ENTERING X BTM ENTERING
MATERIALS TO BE MIXED axrcs (X1 conmmwous [

COMPONENT w - LBS WISCOSITY - Cp 8P GRAVITY bl PSIG
DIATOMACEOUS EARTH 35 0 — p —
PROCESS WATER 665 0.08 10 77 01
EINAL MIX 5% wt DES 700 1.11 1.024 77 -0.1
class oF aermaTion:  BLEND [ pissowve T oispense aas [ suspend soups [X] At excranee L) emursiry [

OTHER FoaMiNg vEs [ nvo XD
DEGREE OF AarTATION: wMiLo [ wmepiun X3 vioLent [
TOO MUCH AGITATION WILL
TOO LITTLE AGITATION WILL ALLOW DE TO SETTLE
IF BATCH, LARGEST OR LEVEL BATCH IS IS0GALLONS ===~~~ = SMALLEST 20 GALLONS
MIXER SHALL BE DESIGNED TO TOMACEOLIS EARTH IN WATER IN 10 MINUTES
mxerwit X1 wite vov [ BE OPERATED WHILE FILLING OR DRAWING OFF
VESSEL: opentor L1 croseptor X1 worz O vesmcar X1 apitank 3

SIZE: . 3 p* X . __F® _ STRAIGHT SIDE OR LENGTH *

BOTTOM TYPE: Far 1 FLANGED AND DisHeD [ 2:1 SEMLELLIPTICAL [ cone X3

TOP TYPE: Faat X1 FLANGED AND DistED [ 2:1 semieLLiPTICAL [

MIXER MOUNTING FLANGE: SIZE d RATING ANS! 150¢# RF

LOCATION AGITATOR MOUNTING FLANGE TOP

DESIGNPRESSURE BI85 psio DESIGN TEMPERATURE 150 ¢

BAFFLES: No @ wIDTH IN  LENGTH in verrical L1 womzontar [
Mer:  moToRDRVE:  Ac X oc [0 exeeroor [ vere (X1 pe [

PHASE 8 __ cycLe 460 voiTs

sHart seal:  mechanical X packive £ 1vpE LUBRICATION
$IZE OPENING FOR IMPELLEA INSTALLATION

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS 204 S5

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L10) o
MIXER MODEL NO.

DRIVE: HORSEPOWER — ..  RPM MFGR
GEAR; RATIO. AGMA RATING OUTPUT RPM MFGR

SHAFT COUPLING: DESCRIBE
MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE
SHAFT: o LENGTH FROM MOUNTING FLANGE, INCHES
IMPELLER TYPE o NO. BLADES AEMOVABLE FROM SHAFT YES D NO D

ADDITIONAL DATA

—REMARKS

JSAFETY CLASSIFICATION 3
105\08\101\204\54572010,010]”51/125003:50pm ]lMHlCT LEVEL

P33B-14583




ATTACHMENT A

OTHER

BY. SHEET NO. REV
NO. REVISION
FLUOR DANIEL DATE 80510 0
DATE CONTRACT
DATA SHEET 03-03-89 845734
L.S. Department of Energy TAG NO.
H_a?\flor dwv?’stehyrtrrﬂcatran Plant AG-540-016
ichland, Washington ERCCECATON BT T,
DOE Contract DE-AC06-86RL10838 14583
AGITATOR oG BY GHKD APPRD
J. Jarzen SSL
—— . —— —
SERVICE B
NO. UNITS 1 TYPE: PORTABLE SIDE ENTERING ToP ENTERING X BTMENTERING
MATERIALS TO BE MIXED aarcu [ conmsuous X1
COMPONENT QUANTITY - LBS WISCOSTY - Cp 8P GRAVITY b PG
ZEOLITE SLURRY 3048 1.233 1.02 77 0.1
[ Fincas. wix 5% wt ZES 3049 1.106 1.02 77 0.1
class of aamaTion:  BLeno (]  oissowve L] pispense aas [J  suspeno souns (X1 vear exchange O emuesiry

roaming YEs LT no (X1

DEGREE OF AgmaTIoN: Mo ] wmeoium [XJ wvioLent [
TOO MUCH AGITATION WILL
TOO LITTLE AGITATION WILL ALLOW SETTLING OF ZEOLITE
IF BATCH, LARGEST OR LEVEL BATCH JS SOOGALLONS = SMALLEST 175 GALLONS
MIXER SHALL BE DESIGNED TO BLEND ZEOUJTE iN WATER N 10 MINUTES
mxerwit, 53 witt Not [T BE OPERATED WHILE FILLING OR DRAWING OFF
VESSEL: openTor 1  crosenTor X1 womz [ vemmcaL X1 amitank 3
sizE: &€ p- x 5 ______ STRAGHT SIDE OR LENGTH "
sortomTvee:  Fuat [ FLANGED AND DisHED [] 2:1 sem-eLLPTIcAL [ cone [X]
TOP TYPE: Fat X1 FLANGED AND DisHED [ 2:1 semi-eLupTical [
MIXER MOUNTING FLANGE: SIZE ¥ AATING
LOCATION AGITATOR MOUNTING FLANGE TOP
DESIGN PRESSURE . =8/5 _____ psig DESIGN TEMPERATURE 150 -f
BAFFLES: NO WIDTH N LENGTH i verncal CJ worizontar [
mxer:  motorpave:  ac X oc [0 eweroor T verc K1 oe O
—_— 3  _PHASE e 0 CYCLE 480 voiTS
SHAFT seaL:  MecHanicaL (X raciave T TvpE LuBRICATION

SIZE OPENING FOR IMPELLER INSTALLATION iz

HEAD ROOM ABQOVE VESSEL FOR INSTALLING MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS — 04 55
MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)
DATA BY VENDOR
MIXER MODEL NO.
DRIVE; HORSEPOWER RPM MFG#
GEAR: RATIO AGMA RATING OUTPUT RPM MFGH
SHAFT COUPLING: DESCRIBE
MECHANICAL SEAL:  DESCRIBE
STUFFING BOX; DESCRIBE
SHAFT: oD” LENGTH FROM MOUNTING FLANGE, INGHES
IMPELLER TYPE oo NO. BLADES REMOVABLE FROM SKaFT  ves]  no[J
ADDITIONAL DATA
REMARKS

SAFETY CLASSIFICATION —d__

TOS\CSVID\204\B4S7 2020.01 1/ WP 1/125633: 5 1pm IMPACT LEVEL

P33B-14583




ATTACHMENT A

CLASS OF AGITATION;

FLUOR DANIEL NO. Di:E REVISION SHEET NO. REV,
§ | P3IBOS 1T 0
DATE CONTRACT
DATA SHEET 062391
U.S. Department of Energy TAG NO.
E_arrm}flor dW\'z{}st@:h_Vitrifica\tion Plant AG-540-018
ichland, Washington [5FE )
DOE Contract DE-AC06-86RL10838 SPRCIFICATION "E::;
AGITATOR ORIG BY l CHKD  |APPAD
S ] Q8. SsL
SERVICE ANTIFOAM FEED TANK AGITATOR (T 540-034)
NO. UNITS 1 TYPE: PORTABLE SIDE ENTERING ToP ENTERING X BTM ENTERING
MATERIALS TO BE MIXED BATCH cosmmuoue [
COMPONENT QUANTITY - LBS VISOONIT%L 8P GRAVITY 1 bl PSIG
SILICON GLYCOL COMPOUND 210 20004000 1.00 77
PROCESS WATER 1880 ~ 088 70 7
LEINAL M 10% wt antifoam 2090 10 1.0 4 ATM.

Bienp (X1 oissowve [ oispense aas [ suspenp soups [T HeaT excranee 3 emuisiry [

roaming YEs ] no X1

OTHER
DEGREE OF AGTaTion: wmio X1 wmeowm [ vioLent [
TOO MUCH AGITATION WILL
TOO LITTLE AGITATION WILL
IF BATCH, LARGEST OR LEVEL BATCH IS £10 GALLONS SMALLEST —— SOGALLONS =

MIXER SHALL BE DESIGNED TO N MINUTES
mer will [X]  wiL Not L] BE OPERATED WHILE FILLING OR DRAWING OFF
VESSEL: openTor 1  croseptor (X1 womiz T vemmcal X1 amitank O
sze. 3T 0.~ X STRAIGHT SIDE OR LENGTH -
BOTTOM TYPE:  FLAT [ FLANGED AND pisHED [] 21 sem-ELUPTIcAL [XT cone [
TOP TYPE: FLar [ FLANGED AND DisheD [ 2.1 semi-eLLIPTIcAL [X]
MIXER MOUNTING FLANGE: SIZE & RATING
LOCATION AGITATOR MOUNTING FLANGE TOP
DESIGN PRESSURE —__-5I5 ___ PsiG DESIGN TEMPERATURE 150 °F

BAFFLES: NO _ @ _ __ WIDTH IN  LENGTH

MIXER.  MOTOR DRIVE; ac M oc O experoor O tere X1 op O3
—_—3  _ PHASE 80 CYCLE e 460 voiTS

sHaFT seal:  mecHanicaL X packive [ Tvpe LusRicATION

w veancar [J HorizonTaL [

SIZE OPENING FOR IMPELLER INSTALLATION 1z
HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS 04 S5

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)
_DATA BY VENDOR

MIXER MODEL NO.

DRIVE: HORSEPOWER RPM MEGA

GEAR: RATIO. AGMA RATING QUTPUT RPM MFGR

SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL:  DESCRIBE

STUFFING BOX; DESCRIBE

SHAFT: oD LENGTH FROM MOUNTING FLANGE, INCHES

IMPELLER TYPE orr
ADDITIONAL DATA

NO. BLADES

REMOVABLE FROM SHAFT  ves[J  no [0

REMARKS

SAFETY CLASSIFICATION  _3___

105051 101204\84572021.012/WP51/125933:53pm

IMPACT LEVEL

e ——————

P33B-14583




ATTACHMENT A

BY SHEET NO. REV
SFLUOR DANIEL No. — REVISION - ,
DATE CONTRACT
DATA SHEET
U.S. Department of Energy TAG NO.
Ef_awlor de%stehynrrrlcat|on Plant AG-580-003
ichland, Washington e A
DOE Contract DE-AC06-86RL10838 SPECIFICATION S‘:::;
AGITATOR [ORG BY CHKD AFFRD
M. Feidon | RMM

SERVICE
NO. UNITS 1 TYPE: PORTABLE SIDE ENTERING TOP ENTERING z BTM ENTERING
MATERIALS TO BE MIXED aarcn X conmwous L1
COMPONENT CUIANTITY - LBS WVISCOSITY - EE 8P GRAVITY ha PSIG
GIASS FRIT 567 25 77
FORMIC ACID 5.818 .1 77
WATER 6,457 1.0 77
FINAL MIX 7070 1.1 71.045
class oF aamatioN:  BLEND ] oissowve [ isense aas [C]  suspeno soups (X1 wieat excranee [ emutsiey [
OTHER Foaming ves 1 nvo IXI
DEGREE OF AamaTioN: Mo [ wmepww X1 vioLent [
TOO MUCH AGITATION WILL
TOO LITTLE AGITATION WILL ALLOW FRIT TO SETTLE OUT
IF BATCH, LARGEST OR LEVEL BATCH 1$ DOOGALLONS ~~~~  sMALLEST 200 GALLONS
MIXER SHALL BE DESIGNED To PROVIDE SLURRY o BATCH N MINUTES
mxerwitt (X1 wite NoT £J  BE OPERATED WHILE FILLING OR DRAWING OFF
VESSEL: openTor 1 croseptor K1 womz [ vemmecar X1 apitank
size: & D x T STRAIGHT SIDE OR LENGTH *
BOTTOM TYPE: rat [ FLANGED AND Dishep [ 21 semiELLIPTICAL K] cone [
TOP TYPE: Fuar (1 FLANGED AND DisheD [ 2.1 sEM-ELLIFTICAL [X]
MIXER MOUNTING FLANGE: SIZE 2 RATING ANSI 150§ RF
LOCATION AGITATOR MOUNTING FLANGE ToP
DESIGN PRESSURE —__t5"wyg/1.0 _ psig DESIGN TEMPERATURE 150 -
BAFFLES: NO 4 WIDTH —IN  LENGTH v verTica (X1 Horizontar [
MIXER:  MOTOR DRIVE: ac B ec O exprroor 1 tere X1 e [
—_ 2 PHASE e 80 CYCLE 480 vyolTS
sHAFT SEAL:  MEcHaNicat [ Jeackinge £ Tvpe LuRicaTiON NiA

SIZE OPENING FOR IMPELLER INSTALLATION
HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS 216 S8

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10) —
DATA BY VENDOR

MIXER MODEL NO.

DRVE, e  HORSEPOWER APM MFGR

GEAR: RATIO. AGMA RATING OUTPUT RPM MFGR

SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL:  DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: ob LENGTH FROM MOUNTING FLANGE, INCHES

IMPELLER TYPE oD NO. BLADES REmovaABLE FRoM sHaFT  vEs[J  no O

ADDITIONAL DATA

SAFETY CLASSIFICATION _3__

105\05\101\204\04572022.013/WPS51/126033:58pm IMPACT LEVEL

P33B-14583
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE AND MODEL NUMBER OR EQUAL

AG-520-001 Philadelphia Mixers PMV-01 26

AG-520-002 Philadelphia Mixers PMG-2 20 20 123
H AG~-520-003 Philadelphia Mixers PMG-2 20 20 123

AG-520-004 Philadelphia Mixers PMV-01 26 26 156

AG-520-005 Philadelphia Mixers PMG-15 20 20 138

AG-540-003 Philadelphia Mixers PMG-15 20 20 116
" AG-540-005 | Philadelphia Mixers PMG-2 20 20 118
“ AG-540-012 | Philadelphia Mixers PMG-15 20 20 116
" AG-540-014 ] Philadelphia Mixers PMG-34 20 20 84
| AG-540-016 | Philadelphia Mixers PMG-15 20 20 116
" AG-540-018 Phitadelphia Mixers PMG-12 12 12 94
L A6-580-003 | Philadelphia Mixers WTE-705-PTss | 34 | 34 150

* Equipment shall be of this model number or equal.

01/25/93 4:17pm ATTACHMENT B
106\VOLS.. \SPECS\P33B1453.30 P33B~14583 Page 1 of 1



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

REVISION 0
ISSUE DATE - -4

ORIGINATOR:

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

SECTION 14584W
COLD FEED AGITATOR
B-595-P-P33B-14584W

APPROVED FOR CONSTRUCTION

WAPA YES X_ NO __
QUALITY LEVEL I X_ II
SAFETY CLASS 1__ 23X &

CHECKER:

1/26/43

s '
F.j Bizjak, E%am‘ cal Engineer

APPROVED BY:

‘Date

(-26-93

C. 7. f)ivona Lead Discipline Engineer Date

1/25/93 4.08pm
106\VOL5. \SPECS\P33B1458. 4W0




U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

Rev. 0
SECTION 14584W
COLD FEED AGITATOR
B-595-P-P33B-14584W
TABLE OF CONTENTS
PART PAGE
PART 1 GENERAL . . . & ¢ & ¢ ¢ 4 4 b b e e 4 o o s o o o o s o o o o o 1
1 -* 1 SUMMARY ..... » L] - [ ] * - - L) - L] - » L] - L] . L) L] » L] L] . 1
1.2 REFERENCES . & & & v ¢ ¢ ¢ ¢ o o s o o o o o o s ¢ s o o o = 1
1.3 RELATED REQUIREMENTS . ¢ & & & ¢ ¢ 4 ¢ v o v = o & = o « & & 2
1.4 DEFINITIONS . & & v v ¢ v et e e v e o o o s s o o « o o 2 » 3
1.5 SYSTEM DESCRIPTION . & & ¢ & 4 v ¢ ¢ ¢ o o ¢ o ¢ o o s o o » 3
1.6 SUBMITTALS . & & & &t ¢ v e s e o s s o s s o s o o o o o o » 3
1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS . . . . . . . . . . 4
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS . . . . . . . . . . 4
PART 2 PRODUCTS . & . & i ot i s e e s e e s s s o s o s o s o o a 2 » 5
2.1  MATERIALS AND EQUIPMENT . . . & & & ¢ v ¢ v v v e e e s v e s 5
2.2 FABRICATION AND MANUFACTURE . . . . . & v & « v v v v « v « & 6
2.3 OPERATING AND DESIGN CONDITIONS . . . . . « & & v v v v v & . 10
2.4 LABELING . . . « ¢« ¢ ¢ v ¢ v ¢« ¢ ¢ o « e e e e e e e e e s 10
2.5 TESTING AND INSPECTION . . . & & ¢ v 4o v v e e e e e e v e 10
2.6 PACKAGING . . . & & & i i e e e e e e e e e e e e e e s e 11
PART 3 EXECUTION . . . & & & i it et e st v o s s o o s o s o o o . 12
ATTACHMENTS
ATTACHMENTS TITLE
A AGITATOR DATA SHEET
B EQUIPMENT MAXIMUM ENVELOPE AND MODEL NUMBER
OR EQUAL
1/25/83 4:08pm
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

DOE Contract DE-AC06-86RL 10838

SECTION 14584W
COLD FEED AGITATOR

PART 1 GENERAL

1.1

1.2

1/25/93 4:08pm

SUMMARY

This specification section covers the design, materials,
fabrication, quality, inspection, testing and delivery
requirements of one agitator for use in non-radioactive slurries
and chemicals. The requirements ocutlined herein supplement the
agitator data sheet (Attachment A)}.

REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
and/or
AMERICAN GEAR MANUFACTURERS INSTITUTE (AGMA)

ANSI/AGMA 6000 1988 (Rev. A) Specification for
Measurement of Linear Vibration on Gear
Units

ANSI/AGMA 6010 - 1988 Standard for Spur, Helical,
Herringbone and Bevel Enclosed Drives

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
and/or
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ANSI/ASME B16.5 1988 Pipe Flanges and Flanged Fittings

ANST/ASME B46.1 1985 Surface Texture (Surface Roughness,
Waviness, and Lay)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A182/A182M 1991 Standard Specification for Forged or
Rolled Alloy-Steel Pipe Flanges, Forged
Fittings, and Valves and Parts for High-
Temperature Service

ASTM A240 1991 (Rev. A) Standard Specification for
Heat-Resisting Chromium and Chromium-
Nickel Stainless Steel Plate, Sheet, and
Strip for Pressure Vessels

106\VOLS.. \SPECS\P33B1456.4W0 P33B-14584KW-1
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ASTM A312/A312M 1991 (Rev. B) Standard Specification for
Seamless and Welded Austenitic Stainless
Steel Pipe
ASTM A479/A479M 1991 (Rev. A) Standard Specification for
Stainless and Heat-Resisting Steel Bars
and Shapes for Use in Boilers and Other
Pressure Vessels
ASTM A744/A744M 1991 Standard Specification for Castings,

Iron-Chromium Nickel, Corrosion Resistant,
for Severe Service

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9 1990 Load Ratings and Fatigue Life for
Ball Bearings

AFBMA 11 1990 Load Ratings and Fatigue Life for
Roller Bearings

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard 1978 Guards for Rotating Equipment
Instruction 1-12.14

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

SSPC SP-10 1989 Surface Preparation Specification
No. 10, Near-White Blast Cleaning

1.3 RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data
Specification Section 05066 Welding Specialty Equipment
Specification Section 13252 Precaution for the Fabrication,
Handiing and Storage of Stainless
Steel and Nickel Alloys

Specification Section 15196 Identification and Yagging Methods
for Mechanical Equipment

Specification Section 16150 Motors - Induction for General
Service

AOOLS, \oPECS\P3IB1458 AW P33B-14584W-2
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1.4 DEFINITIONS
CMTR - Certified Material Test Report
FAT - Factory Acceptance Test
NDE - Nondestructive Examination
PT - Liquid Penetrant Examination
RPM - Revolutions per Minute
TEFC - Totally Enclosed Fan Cooled
1.5 SYSTEM DESCRIPTION
(Not Used)
1.6 SUBMITTALS
Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.
1.6.1 Assembly and outline drawings of the equipment shall be submitted

for Buyer approval. The following information shall be included
on or submitted with the drawings:

A. Two views of the agitator assembly (plan and elevation).

B. Cross-section of drive assembly. Cross-section shall show
shaft diameter and bearing spans.

C. Stuffing box assembly.

D. Complete specification, designation and Certified Material
Test Reports (CMTRs) of all materials.

E. Weight of agitator assembly. This weight shall include the
driver, mounting plate and 1ifting assembly weights. A1l
Toads (torque, bending moments) imposed on the vessel nozzle
shall be shown. Weights of separate removable parts shall
be shown if agitator cannot be removed as a complete
assembly. Weights of agitator assembly components (electric
motor, reduction gear box and agitator shaft and impeller)
shall be shown on the drawings.

F. Dimensions. These shall include height, width, maintenance
space required, service connection locations, mounting
details, mounting flange details, 1ifting assemblies and
other pertinent dimensions with reference to the datum plane
{bottom of mounting plate).

G. Buyer purchase order and item numbers.
H. Bill of materials,

AOONOLS, \PECSIPIIB1456 AW P33B-14584K-3
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1.6.2 Instructions for operation, maintenance and storage shall be
submitted for Buyer review. These instructions shall incorporate
theory of operation, operational adjustments, troubleshooting,
instructions for assembly and disassembly and complete parts list
with part numbers. Site storage instructions shall include
requirements for handling, and short-term and long-term storage.
Data shall be submitted in accordance with Specification Section
01730. Complete instaltation manuals shall also be submitted.

1.6.3 A list of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement of standard parts from the
original manufacturer or any sub-supplier. Seller shall provide a
sectional view of the identified parts.

1.6.4 Completed agitator data sheet (Attachment A). Electric motor data
sheet (Attachment A) of Specification Section 16150 shall be
completed and submitted.

¥

.

T
=,
Nos il

)

i
7

1.6.5 Design Calculations

An engineering design analysis shall be provided. The analysis
shall contain supporting calculations used to establish horsepower
requirements, shaft sizes, bearing loads, nozzle loads, opera-
tional characteristics and technical descriptions. Calculations
shall be complete and in sufficient detail to permit second party
review. Seller shall establish and guarantee the forces and
momentsdon the agitator nozzle. Lifting eye calculations shall be
included.

Seller calculations shall show that the agitator will provide
uniform mixing even when reduced to 95% of the impeller area by
erosion from the mixed liquid.

1.6.6 Certified Factory Acceptance Test (FAT) procedures, inspection and
quality assurance control plan in accordance with Paragraph 2.5,

1.6.7 Certified performance FAT results prior to shipment in accordance
with Paragraph 2.5.

1.6.8 Lubrication requirements in accordance with Paragraph 2.2.4.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level

:glveggfa\;:tscswaaausuwo P33B-14584wW-4
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B. Barometric Pressure 14.3 psia
C. Outside Design Temperature

1} Maximum Design Temperature 110°F

2) Minimum Design Temperature -20°F

3) Wet Bulb Design Temperature 68°F

Operating Environment

A. Normal Temperature 60°F to 104°F
B. Maximum Temperature 104°F
C. Relative Humidity Not controlled

PART 2 PRODUCTS

2.1
2.1.1
2.1.1.1

2.1.1.2

1/25/93 4.08pm

MATERIALS AND EQUIPMENT
Materials

A1l pipe, fittings, plate, bar, castings and forgings shall be in
accordance with ASTM A182/A182M, ASTM A240, ASTM A312/A312M, ASTM
A479/A479M and ASTM A744/A744M as applicable. Wet-end components
and those components likely to be exposed to vapors of chemicals
being handled shall be stainless steel. These include impeller,
shaft, outboard bearing, shaft seal housing and mounting flange
facing. Type of stainless steel to be used for wetted parts shall
be in accordance with Data Sheet P33B-DS-1 (Attachment A).

A. Seller may utilize standard materials of construction
on internal gear reducer, motor, bearing and coupling
components. Exterior surfaces of the above components may
also be Seller's standard materials of construction.

B. A1l other components shall be Seller's standard materials of
construction.

A design envelope and a model number of the agitator is referenced
in Attachment B.
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2.2
2.2.1

2.2.1.

2.2.1.

2.2.1.

2.2.1.

2.2.1.

2.2.1.

2.2.1.

2.2.2

2.2.2.

2.2.2.

2.2.2.

1/25/83 4:08pm

Rev. 0

FABRICATION AND MANUFACTURE
General Requirements

The agitator shall provide mixing of components shown on Data
Sheet P33B-DS-1 (Attachment A) with respect to class and degree of
agitation.

The equipment shall be designed for mounting on the type of vessel
as stated on Data Sheet P33B-DS-1 (Attachment A).

The equipment shall have a design life of not less than 20 years
at the specified conditions. This requirement excludes expendable
items such as impellers, bearings, seals and gaskets.

The agitator will be used for chemical agitation in a nuclear
waste processing facility. The agitator shall not, however, be
exposed to radiation.

The agitator shall be Seller's standard Tow-risk design, modified
as required to be in accordance with this specification section.

The equipment shall be of proven design with a minimum of two
years of successful operation in equal or more severe design and
operating conditions as outlined in the agitator specification
section.

Seller shall follow the requirements of Specification Section
13252 both prior to and after welding to minimize contamination of
stainless steel.

Technical Requirements

Bearings shall be of the sealed anti-friction type. They shall be
in accordance either with AFBMA 9 or AFBMA 11. Bearing L-10 1ife

shall be not less than 100,000 hours. Agitator shall be designed

for start-up torques at least double the expected running torques.
Bearings shall be fitted with zerk fittings and purge ports.

The agitator shall be single speed, top entering and flange
mounted on a closed tank. The agitator shall be provided

with stuffing box and non-lubricated packing as required on Data
Sheet P33B-DS-1 (Attachment A). Direction of agitator shaft
rotation shail! be clockwise looking downward.

A service factor of not less than 1.5 shall be used in accordance
with ANSI/AGMA 6010, Appendix A, Table A-3, unless otherwise
specified on Data Sheet P33B-DS-1 (Attachment A). A "Uniform"
load classification shall be used. A gear drive shall be either
helical or herringbone type in accordance with ANSI/AGMA 6010.
AGMA gear quality class shall be 10 or better. Mechanical rating

106\VOL5... \SPECS\P3IB1456.4W0 P33B-14584W-6
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2.2.2.4

2.2.2.5

2.2.2.6

2.2.2.7
2.2.2.8

2.2.2.9

2.2.2.10

1/25/63 4:08pm

Rev.

shall be not less than 1.5 times the nameplate motor horsepower.
Thermal horsepower shall be not less than nameplate motor
horsepower. The mixer blade tip speed shall not exceed 800
ft/min. Said mixer blade shall be sized to provide uniform mixing
when eroded to 95% of its initial area.

A shaft shall be sized to withstand forces resulting from starting
at maximum tank level and operating in empty tank. Impeller
thrust in the fluid shall be downward and shaft thrust shall be
upward. Bottom steady bearings shall not be provided. The
agitator shaft may be hollow. The shaft's calculated maximum
combined shear stress shall be less than 20% of the construction
material's tensile yield strength. Shafts shall be straight to
within 0.003 in/ft.

The first critical speed shall be not less than 135 percent of the
maximum operating speed.

A1l assembly joints shall include alignment or centering fits

as required to ensure accurate reassembly of all parts. Shaft and
impeller assembly shall be bolted. The assembly shall be secured
to prevent impeller blade unbolting. The impeller shaft assembly
shall be statically balanced as follows:

A. Impeller shaft speed up to 125 rpm inclusive to 0.5 ounce-
inch per pound of rotating weight.

B. Impeller shaft speed from 125-350 vpm to 0.25 ounce-inch per
pound of rotating weight.

The vibration 1imits shall be in accordance with ANSI/AGMA 6000.

Pressure-containing components shall be suitable for the design
pressure and temperature of the mixing vessel. This requirement
includes mounting flanges. Flanges shall be in accordance with
ANSI/ASME B16.5. Flange size and rating shall be as specified on
Data Sheet P33B-DS-1 (Attachment A). The mounting flange facing
shall have a surface finish of 125 RMS in accordance with
ANSI/ASME B46.1.

Seller shall provide a flexible, forged steel coupling between the
power drive and the agitator gear drive. Motor to reducer input
coupling shall have a service factor of not less than 2.0 based on
motor capacity. Inside tank coupling is required for removal of
shaft assembly when specified on Data Sheet P33B-DS-1

(Attachment A). Coupling materials shall be compatible with shaft
materials.

Couplings shall be keyed in both shafts. The coupling design
shall allow removal of the hub without the need for heating. All
exposed rotating parts shall be provided with heavy-duty guards in

106\OLS...\SPECS\PIIB1458.4W0 P33B-14584uW-7
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accordance with OSHA Standard Instruction 1-12.14. Guards shall
be removable.

2.2.2.11 The agitator design shall include provisions for ensuring that
drive and agitator components are aligned during assembly.

2.2.2.12 The design shall be such that bearings, seals, driver and gear
units may be replaced without dismantling other major parts. It
shall also be possible to replace these parts without emptying or
depressuring the vessel.

2.2.3 Shaft Seal

The shaft seal type shall be as specified on Data Sheet P33B-DS-1
(Attachment A). Seal parts shall be inert both to the fluids
being mixed and to any lubricant used. Nonmetallic components are
included in this requirement. The use of any pressurized external
lubrication system shall not be acceptable.

2.2.3.1 Stuffing boxes shall include the following minimum design
characteristics:

A. They shall be an integral part of the cover.
B. Seal cage design shall allow easy removal.

C. They shall have not less than 3 rings of packing plus the
seal cage.

D. The design shall allow space to permit packing replacement
without removing or dismantling any part other than the
gland and seal cage.

2.2.4 Lubrication Requirements

Seller shall submit the lubrication requirements for the agitator
on Seller's lubrication data sheet. Lubricants shall be recommen-
ded by Seller. Lubricants shall be able to be drained and
replenished. A synthetic gear lubricant is preferred.

2.2.5 Electric Motor

2.2.5.1 Seller shall provide the agitator with a totally-enclosed fan-
cooled (TEFC) chemical-type motor in accordance with Specification
Section 16150. Seller shall complete electric motor data sheet
from Specification Section 16150 (Attachment A). Drive motor
shall be vertical.

2.2.5.2 The motor thrust bearing shall have a minimum rating of 120
percent of the maximum axial thrust load that can be transmitted
to the bearing.

OLS \SPECS\PAIB14EEAWD P33B-14584K-8
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2.2.5.3

2.2.5.4
2.2.6

2.2.7
2.2.7.1

2.2.7.2

2.2.8

2.2.9

2.2.10
2.2.10.1

1/25/93 4:08pm

Rev.

The motor shall be single-speed. It is intended that the motor be
the weakest link in a high-torque event and that the shaft,
impeller blades, etc. do not fail in any such event.

The motor shall be suitable for continuous duty.
Welding

Welding (if required) shall be in accordance with Specification
Section 05066.

Painting

Stainless steel and nickel-based alloy construction materials
shall not be painted. Al1l carbon steel exposed surfaces shall be
shop-primed and finish-painted in accordance with Seller's
standards.

A1l machinery and equipment shall have a clean and finished
appearance when delivered to Buyer. Prior to painting all
surfaces shall be free of dirt, rust, grease, weld spatter, loose
mill scale or other deleterious substances. Surfaces to be
painted shall be cleaned in accordance either with SSPC SP-6 or
SSPC 5P-10 in accordance with Seller's surface preparation
procedure. The paint type and quality shall be Seller's standard.
It shall be applied in accordance with the paint manufacturer's
recommended procedures. Colors will be advised by Buyer.

Noise

The noise level shall not exceed 85 dBA at 3 feet periphery around
the agitator mounting flange.

Performance

Seller shall guarantee that the agitator is in accordance with all
specified operating conditions and is a satisfactory application
in all respects to the conditions described both in this
specification section and Data Sheet P33B-DS-1 (Attachment A).

Lifting Eyes

Lifting eyes shall be furnished for crane handling. These

shall be positioned to give maximum balance with an even weight
distribution to minimize handling hazards. Each 1ifting eye shall
be designed to carry twice the 1ifting load. Agitator lifting
assemblies shall be designed and fabricated with two 1ifting eyes.
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2.3.1.1

2.3.2

2.4

2.5
2.5.1
2.5.1.1
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Rev,

OPERATING AND DESIGN CONDITIONS
Operating Conditions

Refer to Data Sheet P33B-DS-1 (Attachment A) for operating
conditions.

Design Conditions

The agitator shall be designed to operate in a process tank under
design conditions stated in Data Sheet P33B-DS-1 (Attachment A).

LABELING

Labeling shall be in accordance with Specification Section 15196.
This shall be in addition to the manufacturer's identification
plate. The nameplate shall be stamped or embossed with not less
than the following information:

Purchase order number

Equipment number

Manufacturer's model number

Rated horsepower

Impeller diameter

Impelier RPM

Materials of construction of wetted parts

The nameplate shall be completely visible after assembly of the
equipment.

TESTING AND INSPECTION
General

Seller shall supply Buyer with all certified test data whether
witnessed or not. Agitator shall not be shipped until Buyer
has reviewed test data. All equipment shall be completely shop-
assembled. Locating dimensions of mounting bolt holes shall be
verified.

A. The agitator shall be no-load tested for 15 minutes or until
"~ oi) temperatures have stabilized. The agitator shall then
be tested complete with agitator shaft in accordance with
test procedure to be submitted for Buyer approval. The test
medium shall be water.

B. Seller shall provide test procedures that demonstrate the
performance characteristics of the agitator (i.e.,
efficiency, mixing characteristics, horsepower needed,
maximum volume capability for mixing designated liquid or

106\OLS.. \SPECS\P33B1458.4W0 P33B-14584W-10
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2.5.1.3

2.5.1.4

2.5.1.5

2.5.2

2.5.2.1

2.5.2.2

2.5.3

2.6

1/25/93 4:08pm

Rev.

slurry as specified in Data Sheet P33B-DS-1 (Attachment A).
Test procedures shall be approved by Buyer before use.

C. Seller shall provide certified results and reports for all
FATs performed.

D. Vibration tests of complete assembly shall be performed in
accordance with ANSI/AGMA 6000,

Seller shall furnish copies of their inspection and quality
control plan to Buyer.

Materials and workmanship shall be subject to inspection by Buyer.
Inspection shall take place in Seller's shop.

At minimum the Buyer's inspector shall check equipment components,
tagging, critical installation dimensions, connection sizes,
connection locations and quality of workmanship against certified
drawings, data and purchase order documents.

Preparation for shipment shall be subject to inspection.
Nondestructive Examination - General

Nondestructive Examination (NDE) acceptance criteria of welds
shall be in accordance both with Specification Section 05066 and
this specification section.

All welds shall be 100% radiographically examined. Where it is
not physically possible to perform radiographic examination, welds
shall be examined by liquid penetrant examination (PT). Where it
is not physically possible to radiograph lifting eye welds, 100%
of the root and final weld passes shall be PT examined.

Final Dimensional Checks

After fabrication and testing Seller shall verify measurements by
means of as-built dimension drawings. The procedure selected for
final dimensional check shall be submitted for Buyer approval.
Buyer may witness Seller's dimensional verification measurements
at Buyer's option. Seller shall provide proof that the agitator
and agitator appurtenances are dimensionally correct within the
specified tolerances in accordance with this specification
section.

PACKAGING

Preparation for shipment and packing may conform to the Seller's
standards. At minimum, the packaging shall provide protection
against corrosion and damage from normal handling and storage.
Minimum preparation shall include the requirements listed below.
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Machined surfaces, threads, bearings and bearing housings
shall be protected during shipment by application of grease
or other suitable rust-inhibiting compound.

Threaded connections and tapped holes shall be capped or
plugged. Compatible materials shall be used to prevent
thread damage.

The agitator motor shall be fully protected against moisture
penetration to the electrical compartments and winding.

Mechanical seals and other sealing devices shall be
installed for shipment.

Bracing, supports and rigging connections shall be provided
to prevent damage during shipment, 1ifting and unloading.
Lifting points shall be clearly marked.

Separate or loose parts shall be completely boxed and
attached to the main item to be shipped as a unit. All
shipping boxes shall be identified by the Seller’'s order
number, equipment number and equipment description.

(Not Used)

1/25/93 4:08pm

END OF SECTION
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ATTACHMENT A

SHEET NO. AEV.
NO. |—BY—— REVISION
FLUOR DANIEL DATE . 0
DATE CONTRACT
DATA SHEET 04-03-89 845734
U.S. Department of Energy TAG N
Iﬁlawlor dwvastehynrmcatlon Plant AG-580-002
ichland, vvasnington BFECIFICATION SECT NO.
DOE Contract DE-AC06-86RL10838
14586W
AGITATOR ORiG BY CHRD AFPAD
M. Feldon |  RMM
§SERVICE - 0.0 .
No. unrts L ONE TYPE: PORTABLE SIDE ENTERING TOP ENTERING X BTMENTERING
MATERIALS TO BE MIXED arey [X] conmeuous ]
COMPONENT QUANTITY - LBS WISCOSITY - Cp SP GRAVITY il PSIG
GLASS FRIT 26,660 25 77
FORMIC ACID 274 1.22 77
WATER 17,970 1.0 77
FINAL MIX 44,904 11 1.55
ciass oF AaTATION:  BLEND (] oissowve T3 misrense aas 1 suspeno souns £X]  HeaT excHange [T emursiey [

OTHER roamine YEs L1 no [X]
DEGREE OF AGITATION: MiLo L[] meowm [X] vioLent (]
TOO MUCH AGITATION WILL
TOO LITTLE AGITATION WILL ALLOW FRIT TO SETTLE OUT
IF BATCH. LARGEST OR LEVEL BATCH IS AQ0GALIONS ~~~~~~~~~  sMALLEST S00GAITONS
MIXER SHALL BE DESIGNED TO — . PROVIDE SLURRY UNIFORMITY TO THE BATCH HEIGHT = mwy MINUTES
mxerwitt X1 wie noT []  BE OPERATED WHILE FILLING OR DRAWING OFF
VESSEL: orentor ] croseptor (X1 womiz ] vermcac B0 amvank [
size; 120 o x 626 STRAIGHT SIDE OR LENGTH *
BOTTOM TYPE: Far [ FLANGED AND DisHED [X] 2:1 sem-ELuPTicaL [ cone [
TOP TYPE: Fiat [ FLANGED AND DisHED (K] 2:1 SemELLIPTICAL (]
MIXER MOUNTING FLANGE: SIZE 24 RATING ANS! 150 # RF
LOCATION AGITATOR MOUNTING FLANGE TP ‘
DESIGN PRESSURE + 5" WG/- 1.0 PSIG DESIGN TEMPERATURE 150 -
BAFFLES: NO 4 WIDTH IN  LENGTH N verTicaL X1 Horizontar [
MIXER:  MOTOR DRIVE: ac B oc CJ exprroor I t1ere K1 or O
3 PHASE 80 CYCLE 160 vOoLTS
sHarT seal:  MEchantcaL [ racking [ T = STUFANG BOX
SIZE OPENING FOR IMPELLER INSTALLATION
HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER 81°
MATERIALS OF CONSTRUCTION WETTED PARTS J16L &S
MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L10} e
DATA BY VENDOR
MIXER MODEL NO.
DRIVE: HORSEPOWER APM MFGR
GEAR: RATIO AGMA RATING OUTPUT RPM MFGR
SHAFT COUPLING: DESCRIBE
MECHANICAL SEAL:  DESCRIBE
STUFFING BOX: DESCHIBE
SHAFT: oD LENGTH FROM MOUNTING FLANGE, INCHES
IMPELLER TYPE op NO. BLADES REMOVABLE FROM SHAFT  vEs[]  no [
ADDITIONAL DATA —
REMARKS
FRIT IS - 80 TO + 200 MESH STD DISTRIBUTION
‘SLURRYISPREPAREDINANOTHER TANK (THE FSMT) & TRANSFERRED TO PFSFY
SELLER TO PROVIDE IN-TANK COUPLING SAFETY CLASSIFICATION .3

105081 101\204184572010.001/WP51-012583
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ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE AND MODEL NUMBER OR EQUAL

| AG-580-002 | Philadelphia Mixers MTE-90S-PTSS

* fquipment shall be of this model number or equal.

1/25/03 4:08pm ATTACHMENT B
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REVISION 0
ISSUE DATE - od— 4

DRIGINATOR:
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SECTION 15139
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

Rev.

SECTION 15139
AIR DRIVEN DIAPHRAGM PUMPS

PART 1 GENERAL

1.1

1.2

1.3

1/25/93 3:57pm

SUMMARY

This specification section covers the technical requirements for
the design, fabrication, inspection and testing of air-driven
diaphragm pumps. These pumps will be used in glass frit slurry
service.

REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN SOCIETY FOR TEST AND MATERIALS (ASTM)

ASTM A217/A217M 1988 Standard Specification for Steel
Castings, Martensitic Stainless and Alloy
for Pressure-Containing Parts, Suitable
for High Temperature Service

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code

ASME Section VIII, 1989 Rules for Construction of Pressure
Division 1 Vessels

HYDRAULIC INSTITUTE (HI)

HI 1983 Standards for Centrifugal, Rotary and
Reciprocating Pumps, 1l4th Edition

INSTRUMENT SOCIETY OF AMERICA (ISA)
ISA S20 1981 Specification Forms for Process
Measurement and Control Instruments,
Primary Elements and Control Valves
STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

106WOLS.. \SPECS\P33B1513.90 P33B-15139-1
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1.4

1.5

1.6

1.6.1

1.6.2

1.6.3

1.6.4

1.6.5

1/25/83 3:57pm

Rev. 0

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

DEFINITIONS
CMTR - Certified Material Test Report
FAT - Factory Acceptance Test

Flow Repeatability - Describes the reproducibility of pump flow
rate under a given set of conditions when
capacity setting is varied and then returned
to the set point being tested. Expressed as
a percent of rated capacity.

Turndown Ratio - The ratio of rated capacity to minimum
capacity that can be obtained while
maintaining a specified repetitive accuracy.

SYSTEM DESCRIPTION
(Not Used)
SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

Certified Material Test Reports (CMTRs) for the air driven
diaphragm pumps. These CMTRs shall be in accordance with the
requirements both of this specification section and Data Sheets
P33B-DS-1, DS-2, DS-3 and DS-4 (Attachment A).

Outline drawing shall be submitted for Buyer approval. This
drawing shall indicate dimensions, weights, anchor bolts and base
plate details.

A list of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement either from original
manufacturer or any subsupplier.

Operation and maintenance manuals shall be provided in accordance
with Specification Section 01730. Complete installation manuals
shall also be submitted.

Factory Acceptance Test (FAT) reports shall be submitted for Buyer
approval in accordance with Paragraph 2.4.

106\VOLS.. \SPECS\P33B1513.90 P33B~-15139-2
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Richland, Washington

DOE Contract DE-AC06-86RL 10838

1.6.6

1.6.7

1.7

1.8
1.8.1

1.8.2

1/25/83 3:57pm

Design Calculations

A mechanical design analysis shall be supplied. This analysis
shall include supporting calculations used to establish operating
characteristics in accordance with Data Sheets P33B-DS-1, DS-2,
DS-3 and DS-4 (Attachment A). These calculations shall be
complete and in sufficient detail to permit second-party review.

Data Sheets

A. Seller shall submit complete data sheets for the furnished
equipment. These data sheets shall reflect the design
parameters in Data Sheets P33B-DS-1, DS-2, DS-3 and DS-4
(Attachment A).

B. Seller shall submit complete instrumentation data sheets.
ISA 520 specification forms for process measurement and
control instruments, primary elements and control valves
shall be submitted.

CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

PROJECT OR SITE ENVIRONMENTAL CONDITIONS

Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level

B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

1) Maximum Design Temperature 110°F
2) Minimum Design Temperature -20°F
3) Wet Bulb Design Temperature 68°F

Operating Environment

A. Normal Temperature 60° to 104°F
B. Maximum Temperature 104°F
C. Relative Humidity Not controlled

106\VOL5.. \SPECS\P3381513.90 P33B-15139-3
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Rev. 0

PART 2 PRODUCTS

2.1
2.1.1
2.1.1.1

2.1.1.2

2.1.2

2.1.3

2.1.4

1/25/93 3:57pm

MATERIALS AND EQUIPMENT
Description

Work covered by this specification section includes (but is not
limited to} design, materials, fabrication, test and delivery of:

A. Pneumatically-actuated diaphragm slurry pumps.

B.  Baseplates.

C. Pulsation dampeners.

D Exhaust mufflers.

E. Integral air distribution valves.

F A combination filter, Tubricator and regulator.

This specification section does not cover:

A. Unlocading and storage at jobsite.

B Foundation and anchor bolts.

c. Installation labor.

D Piping, valves and fittings external to the equipment that
are not specifically identified in this specification
section.

The equipment listed in Paragraph 2.1.1.1 shall be suitable for

the conditions of service stated in Data Sheets P33B-DS-1, DS-2,

DS-3 and DS-4 (Attachment A}. This equipment shall be designed

and constructed (except for expendable materials such as gaskets,

diaphragms and check valves) for a service life of not less than

20 years.

The equipment listed in Paragraph 2.1.1.1 shall be designed to

facilitate rapid, economical maintenance. Gaskets, diaphragms and

valves shall be easily serviceable. Major parts shall be designed
and fabricated to ensure accurate alignment when reassembled.

The controlled-volume air driven diaphragm pump shall be designed

to allow access for adjustment and/or replacement of the

following:

A. Air distribution valve.

106VOLS.. \SPECS\P33B1513.90 P33B-15139-4
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2.1.5

2.1.6

2.1.7

2.1.8

2.1.9

2.1.10

1/25/83 3:57pm

Rev.

B. Air distribution valve seals and gaskets.
C. Check valves.

D. Check valve seats.

E. Diaphragm.

The controlled-volume air driven diaphragm pump furnished in
accordance both with this specification section and HI
requirements shall be capable of continuous operation throughout
the range of the pump's capacity. The pump shall be of the
diaphragm type, automatically controlled by an outside electrical
signal. The diaphragm shall be actuated by a mechanically-coupled
push rod. The diaphragm isolates the push rod from the process
fluid. A built-in relief valve shall be included to relieve the
pump's full capacity. This relief valve shall be set at 20
percent above the maximum operating discharge pressure. Guided,
controlled-travel, double-ball check valves shall be included on
both suction and discharge. Valves shall have renewable seats of
either the screwed-in or shouldered type. 0il lubrication shall
be performed either by splash or force-feed system. System shall
incorporate self-actuated pressure regulator with an adjustable
set point and capacity based on 10 percent offset or drop factor.
The pump shall be provided with a manual Jocal stroke adjustment.
This is in addition to the remote volume adjuster.

The air driven diaphragm pump shall be furnished with an automatic
volume control. The volume/capacity control shall be continuously
variable from no flow to maximum capacity condition. Repetitive
accuracy of all the volume adjustments shall be not less than 98
percent between the range of 10 to 100 percent of the specified
pump capacity.

The pump flow rate shall be adjustable over the specified turndown
ratio while pump is running.

Rated capacity shall be not less than 110 percent of the maximum
capacity specified in Data Sheets DS-1, DS-2, DS-3 and DS-4
(Attachment A).

Flow repeatability shall be within 3% over the specified
turndown ratio.

Diaphragm material shall be compatible with the fluid it contacts
at temperatures specified in accordance with Data Sheets DS-1,
DS-2, DS-3 and DS-4 (Attachment A). This material shall be of
sufficient thickness and density to prevent permeation.

Diaphragm shall be Viton or equal material for the service
required.

106\VOLS.. \SPECS\P33B1513.90 P33B-15139-5
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2.1.12

2.2
2.2.1

2.2.2
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Rev.

The air driven diaphragm pump shall be equipped with pulsation
dampeners. These pulsation dampeners shall be of the diaphragm
type. They shall be equipped with the means for recharging with
air.

A.  The pulsation dampener diaphragms shall be designed to
withstand a differential pressure not less than 10 percent
greater than the maximum discharge pressure of the pump for
which they are supplied.

B. Materials used for pulsation dampeners shall be as corrosion
and erosion resistant as the pump for which they are
supplied.

The air driven diaphragm pump shall be equipped with an air
exhaust muffler. This muffler shall be sized to limit equipment
noise at the rated flow and pressure specified on Data Sheets
DS-1, DS-2, DS-3 and DS-4 (Attachment A). Noise level shall not
exceed 85 dB at 3 feet peripheral around the pump.

FABRICATION AND MANUFACTURE

Material for the air driven diaphragm pump casing shall be
stainless steel in accordance with ASTM A217/A217M. Castings
shall be sound. No shrink, blow holes, scale, blister and other
defects shall be permitted. Surfaces shall be cleaned by
manufacturer's standard methods. A1l casting burrs shall be filed
or ground flush with the casting surface. The use of plastic or
cement compounds to repair leaks and defects in pressure casings
shall not be permitted.

Design stress, temperature restrictions and physical properties
for the pump material shall be in accordance with the limitations
for similar materials in ASME Section VIII, Division 1. Pressure-
containing parts shall be built in accordance with ASME Section
VIII, Division 1. Code stamp and data report forms are not
required.

The baseplate shall be equipped with four (4) holes and shall be
316L S.S. These holes shall be 1/2 inch in diameter. They shall
be used to accommodate four (4) 5/16-inch bolts. The bolts shall
be of 316L S.S.

Inlet and outlet connections shall be in accordance with Data
Sheets P338-DS-1, DS-2, DS-3 and DS-4 (Attachment A).

The maximum available envelope for the air driven diaphragm pumps
and the model numbers or equal are shown in Attachment B.
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2.6.3

2.6.4

1/25/93 3.57pm

Rev.

COATINGS

Each piece of equipment shall be thoroughly cleaned of all foreign
material, including rust, after all fabrication procedures are
completed. Cleaning shall be in accordance with SSPC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel, nickel, brass, copper, monel,
aluminum, hastelloy, lead, galvanized steel, plastics, elastomers
and glass surfaces shall not be painted unless specified :
otherwise.

TESTING
Factory Acceptance Tests (FATs)

Factory acceptance tests (FATs) shall be performed in accordance
with HI requirements. Buyer shall be notified in advance of all
testing. Buyer reserves the right to witness all tests (FATs).

Test procedures for hydrostatic testing, production testing and
calibration testing with inspection shall be in accordance with HI
test standards. These procedures shall be submitted for Buyer
approval,

FAT reports shall be submitted for Buyer approval.
LABELING

Labeling shall be in accordance with Specification Section 15196,
Paragraph 2.2.2, Type 6. Such labeling shall be in addition to
the manufacturer's identification plate.

PACKAGING

Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, packaging shall provide
protection against corrosion and damage during normal handling,
shipping and storage. Minimum preparation shall include the
requirements listed below.

Machined surfaces, threads, bearings and bearing housings shall be
protected during shipment by application of grease or other
suitable rust-inhibiting compound.

Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with a minimum of four (4? full
diameter bolts and nuts of compatible material with the flange.

Threaded connections and tapped holes shall be capped or plugged
to prevent thread damage. Compatible materials shall be used.

106\WOLS.. \SPECS\P3361513.90 P33B-15139-7
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2.6.5 Pump Unit Assemblies shall be shipped fully assembled on
baseplate.
2.6.6 Controller shall be shipped separately. It shall be field wired
to the pump assembly from the remote location.
2.6.7 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, loading and unloading.
2.6.8 Separate or loose parts shall be completely boxed and attached to

the main item to be shipped as a unit.

e PART 3 EXECUTION
""" ' (Not Used)

ity END OF SECTION

f25/83 3.
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ATTACHMENT A

— —
FLUOR DANIEL o f—BL rEVISN e esampsr | o
DATE CONTRACT
DATA SHEET e N? 2088 84574
U.S. Department of Energy PX-580-003
Hanford Waste Vitritication Plant SPECIFIGATION SECT MO
Richland, Washington 15139
DOE Contract DE-AC06-86RL10838 FOR CLIENT USE
AIR DRIVEN DIAPHRAGM PUMPS TCY T e APPRD
M. Feidon RMM
AL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION BHEETS:  A338 - 75139
SERVICE PROCESS FAIT SLURRY AR DRIVEN 1 PUMP MATERIALS
FEED AP PUMP TAG NO. 2500003 CASING 055
PUMP MFR. PROCESS FRIT SLURRY MPELLER
SIZE & TYPE FEED PUMP INTERNAL PARTS a4 85,
NC. STAGES MOTOR TAG NO. __NA NO. PUMPS REQ 1
SERIAL NO. MOTOR PROVIDED BY ___ A NO, TURBINE DRIVEN
T OPERATING CONDITIONS SITE CONDITIONS
NAME: % GLASS FRIT N CAPACITY QJ.8. GPM}: TEMF {F): MAX. 104 MIN, a0
1.5% FORMIC ACK) NORMAL _70 RATED REL HUMID, (%): MAX, MIN
PUMFING TEMPERATURE {*F}: DISCHARGE PRESSURE (PSIG): é? ALTITUDE {FEET):

NORMAL 77 MAX. 104 MiN. SUCTION PRESSURE (PSIG): & INDOOR & HEATED O ROOF
SPECIFIC GRAVITY. @ 7 ke 185 | wax 0 RATED 5 O INDOOR O HEATED O FOOF
VAPOR PRESS. (PSIA)__ 0.8 DIFFERENTIAL PRESSURE (PSH; 5 AREA CLASSIFICATION: 3
VISCOSITY (CP): @ 77 fe_11 DIFFERENTIAL HEAD [FEET) 54 OTHER;

GORROSION/EROSION CAUSED BY: NPSH AVAILABLE (FEET): " REMARKS: PLANT AR ASALABLE AT
FORMIC ACID/GIASS FRIT HYDRAULIC POWER (HP): 15 100 PSIG
REMARKS:
PERFCAMANCE {TO BE COMPLETED BY MANUFACTURER)
FROPCSAL CURVE NO - MINIMUM CONTINUOUS FLOW [GPM): NPSH REQUIRED (FEET WATER.
SPEED {RFPM): THERMAL STABLE 3% HEAD DRCP
EFFICIENCY (% MAX. HEAD RATED IMP [FEET): SUCTION SPECIFIED SPEED:
RATED POWER (BHF). MAX. POWER RATED IMP. (BHF):
CONSTRUCTION (0 BE COMPLETED BY PURCHASER AND MANUFACTURER
AUD AR

NOZZES 8ZE AATING 7 TAGNG | Wsc. CoEcTIONS auE TYFE

SUCTION > NPT () ”r NPT F) DRAIN r NPTE)

DISCHARGE P2 NPT (B) Ne =T VENT wr NPT
casing mount: L FooT O sracker MPELLER DWMETER (INGHES) PRESSURE GAGE

centerune [ neanonme. [ inune RATE _ MAX___  MIN__ WARM UP
casivg spum. [ aiaL O raoiac weetLer Tvpe: [ open [ cuosen BALANGE
casna Tvpe: [l orruser [ staceeren wesucmon: [ smneie 7 bousie PACIONG:

[ snaevoure 3 pouste voLute wemouNT:  CJetwnosras [ overnung MANUFAGTURER
MAX. ALLOWABLE PRESSURE (PSK3): RoTamion couruna eno): O ew ) cow TYPE

AT 80F 100 BEARING {TYPE/NUMBER): SIZEMNO. AINGS

AT NOM. PUMF TEMP RADIAL _m MECHANICAL BEAL:

HYDRO TEST PRESSURE (PSIG): ____ 150 TRUST API CLASS CODE
LUBRICATION TYPE: 00 ariera COUPLING: MANUFACTURER

DOerease D ancor [ owmst MANUFACTURER . MODEL

Oroor O rmaern O peessure TYPEMODEL MFR CODE
REMAFIKS; DAIVER HALF-COUPLING MOUNTED BY; © CARTRIDGE TYPE REQUIRED

O PUMPMFR. () DRVERMFR. () DRVERMFR.  GLAND TYPE/MATL
GLAND PLATE TAPS REQUIRED FOR;
O 8Y PURGHASER O svwmrrpurcrasgrn O QUENCH O FLUSH O DRAN - O VENT

108WOLS. \SPECS\P3IB1513.90
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ATTACHMENT A

FLUOR DANIEL o [—— . T msosz | o
DATE CONTRACT
DATA SHEET e

U.S. Department of Energy | PX500004

Hanford Waste Vitrification Plant SPECIFICATION SECT NO.

Richland, Washington 15139

DOE Contract DE-AC06-86RL10838 FOR CLUENT USE

AlIR DRIVEN DIAPHRAGM PUMPS e er—Tornes YY)
M. Feldon RMM

ALL ITEMS SHALL COMPLY WITH GENERAL SPECIRGATION SHEETS: P33 - 1519
SERVICE SAMPLE PUMP (PROCESS AIR DAVEN 1 PUMP MATERALS

FRIT SULRAY FEED TAMK PUMP TAG NG, P2%580.004 CASING sta ss
PUMP MFR. SAMPLE RUMP (PROCESS ) | MPELLER
SIZE A TYPE SLURRY FEED TAN) INTERNAL PAFTS St 55
NO. STAGES MOTOR TAG NO. __NA NO. PUMPS REQ 1
SERIAL NO. MOTOR PROVIDED BY ___ MG NC. TURBINE DRIVEN

oD CPERATING CONDITIONS @TE CONDIMONS
NAME: 0% GLASS FRIT N CAPACITY (U.S. GPM): TEME (F): MAX__ 104 MN__ oo
1.5% FORMIC ACID NORMAL 7 RATED REL. HUMID, (%): MAX MIN

PUMPING TEMPERATURE (*F): DISCHARGE PRESSURE (PSIG). 5 ALTITUDE (FEET):

NORMAL __ 77 MAX. 104 MIN. SUCTION PRESSURE (PIG): ® INDOOR @© HEATED ) ROOF
SPECIFIC GRAVITY: @ 7 F=___ 3186 | wax o RATED - O INDOOR O HEATED O ROOF
VAPOR PRESS. (PSIA_ Q.S DIFFERENTIAL PRESSURE (PSI); 20 1) AREA CLASSIFICATION:_8
VISCOSITY (CF); @ 7 Fu_17 DIFFERENTIAL HEAD {FEET) 20 OTHER:

CORROSION/EROSION CAUSED BY: NPSH AVAILABLE (FEET). 10 REMARKS: PLANT At AVAR ABLE AT
FORMIC ACENGLASS FRIT HYDRAULIC POWER (HP): a8 100 PSIG
REMARKS;
PEFFORMANGE (TO BE COMPLETED BY MANUFACTURER) _
PROPOSAL CURVE NO.. MINIMUM CONTINUOUS FLOW (GPM}: NPSH REQUIRED {FEET WATER):
SPEED (PM); THERMAL STABLE 3% HEAD DROP
EFFICIENCY (%): MAX. HEAD RATED IMP (FEET): SUCTION SPECIFIED SPEED:
RATED POWER (BHP): MAX. POWER RATED iMP (BHF):
CONSTRUCTION {TO BE COMPLETED BY PURCHASER AND MANUFACTLIRER
Ao AR

NOZAES oNZE RATING SZE RATING MSC. CONNECTIONS ax TYPE

SUCTION "> NPT ) " =) DRAIN r wTE

DISCHARGE r TP e N°T () VENT yr [T
cASING MOUNT: L FooT [ sracker IMPELLER CIAMETER (INGHES) PRESSURE GAGE

cenrerune O nearontal O wvune RATE . MAX. - MIN. WARM UP
casna seur O e Y mreLer TYpe: [ oren DO cuosep BALANGE
casnaTvre: [l orrusen [ staccerec  mpsucnon: £ sinele O oouee PACKING:

D smaievowre 3 oousie voure memount  OJerwnsras [0 overvunag MANUFACTURER
MAX. ALLOWABLE PRESSURE (PSIG): poTATION (courunc eND: Cd cw O cow TYPE

AT 80F 100 BEARING (TYPE/NUMBER): SIZEMNO. AINGS

AT NOM. PUMP TEMPR RADIAL NA MECHANICAL SEAL;

HYDAO TEST PRESSURE (PSIG): ____ 180 TRUST APi CLASS CODE
LUBRICATION TYPE: O3 arre1s COUPLING: MANUFACTURER

Darease Orvaon O owmest MANUFACTURER A MODEL

Drooo Orunvaen O pressure TYPEMODEL MFR. CODE
REMARKS: DRIVER HALF.COUPLING MOUNTED BY: © CARTRIDGE TYPE REQUIRED

O PUMP MFA. (O DRIVEA MFR. O DRIVER MFR. GLAND TYPE/MATL.
GLAND PLATE TAPS REQUIRED FOR:
© BY PURCHASER O evurrpurciusen O QUENCH O FLUSH O DRAN - O VENT

106\WVOLS.. \SPECS\P3381513.90
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ATTACHMENT A

FLUOR DANIEL o ——& pevsion T psoss | o
BATE CONTRAGT
DATA SHEET e arad 245734

U.S. Department of Energy ) I PX 580005

Hanford Waste Vitrification Plant SPECIFICATION B£CT No

Richland, Washington 15139

DOE Contract DE-AC06-86RL 10838 FOR CUENT USE

AIR DRIVEN DIAPHRAGM PUMPS CE A ) AFFRD
M. Feldon RMM
ALL ITEMS SHALL GOMPLY WITH GENERAL SPECIFICATION SHEETS:  #X36 - 15130
SERVICE DFSET RECIRCULATION PUMP AIR DRIVEN 1 PUAP MATERALS
PUMP TAG NO. %500-005 CASING 1S5
PUMP MFR, DFSFT RECCULATION e | mPELLER
BIZE & TYPE INTERNAL PARTS S5
NO. STAGES MOTOR TAG NO. A NO. PUMPS REQ 1
SERIAL NO. MOTOR PROVIDED BY ___ WA O, TURBINE DRIVEN
voun OPERATING CONDINONS SITE CONDITIONS
NAME: #% QLASS FRIT N WATER CAPACITY (U.S. GPM): TEMP (F): MAX MIN.
AND FORMIC ACE; pt-2 NORMAL 85 RATED REL. HUMID. {(%): MAX MIN.
PUMPING TEMPERATURE ['F}: IISCHARGE PRESSURE (PSIG): a5 ALTITUDE (FEET).

NORMAL __77 MAX 704 MIN, SUCTION PRESSURE (PSIG): ® INDOOR @ HEATED O ROOF
SPECIFIC GRAVITY: @ 77 Y 1.04 A [] RATED -3 O WNDOOR & HEAYED O ROOF
VAPOR PRESS. (PSW)__&.5 DIFFERENTIAL PRESSURE (PS); 45 AREA CLASSIFICATION: 3
VISCOSITY ([CP): @ F7 = 11 DIFFERENTIAL HEAD (FEET) 100 OTHER:

CORROSION/EROSION CAUSED BY: NPS# AVAILABLE {FEET); 2 REMARKS; PLANT AR AALAGLE AT
FORMIC ACIDGLASS FRIT HYDRAULIC FOWER (HE3; 23 100 PSIG
REMARKS: -2
PERFORMANCE {TO BE COMPLETED BY MANUFACTURER)
PROPOSAL CURVE NO.. MINIMUM CONTINUOUS FLOW (GPM}: NPSH RECHIRED (FEET WATER):
SPEED (RPM): THERMAL STABLE 3% HEAD DROP
EFFICIENCY (%): MAXY. HEAD RATED IMP (FEET): SUCTION SPECIFIED SPEED:
RATED POWER {BHP): MAX. POWER RATED IMP. @HP}:
CONSTRUCHON ({TO SE COMPLETED BY PURCHASER AND MANUFACTURER

ALUD AR

NOZAES B2ZE RATING SZE RATING MESC. CONNECTIONS sz TYPE

SUCTHON > NPT (R Hr NPT (F) DRAIN r MNPT(F)

DHSCHARGE > NPT (F) 3 NPT (F) VENT nr MPT(F)
casiva mount. [ root O sracker IMPELLER DIAMETER (NCHES) PRESSURE GAGE

centerune O nearonmae O inune RATE MAX, MIN, WARM UP
casing spuT. L axaL O ruomc weesaTvee: [ open O cosen BALANCE
casnaTvpe: [J owrusern [ staseeren  wpsucmon: [ sineie 0 povee PACKING:

O snaievowwe O pouste voLue wr mount.  EJ srww. BRas O overruna MANUFACTURER
MAX. ALLOWABLE PRESSURE (PSIG): roTation coupunG enoy: L ow 3 cow TYRE

AT 80F 100 BEARING (TYPENUMBER): BIZEMNO. AINGS

AT NOM. PUMP TEMP RADWL MA MEGHANICAL SEAL:

HYDRO TEST PRESSURE (PSIG): 150 TRUST AP CLASS CODE
LUBRICATION TYPE: O arre14 COUPLING: MANUFACTURER

O erease D anveor O3 owmst MANUFACTURER A MODEL

Orooo DOruveern O pressure TYPEMODEL MFR. CODE
FEMARKS: DRIVER HALF-COUPLING MOUNTED BY: O CARTRIDGE TYPE REQUIRED

O PUMPMFR. O DRVERMFR. () DRVERMFR.  GLAND TYPEMATL
GLAND PLATE TAPS REQUIRED FOR:
O BY PURCHASER [ evmrrpuncraser O QUENCH O FLUSH O DRAN - O VENT

106\VOLS5..\SPECS\P33B1513.90
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ATTACHMENT A

FLUOR DANIEL  a— revisioN e papss |- o
DATE CONTRACT
DATA SHEET 28 845734

U.S. Department ot Energy | PX-580-006

Hanford Waste Vitrification Plant SPECIFICATION BECT NO

Richland, Washington 15139

DOE Contract DE-AC06-86RL10838 [FOR CLENT USE

AIR DRIVEN DIAPHRAGM PUMPS SR SR TR
M. Feldon RMM
ALL ITEMS SHALL COMPLY WITH GENERAL SPECIRCATION SHEETS: P38 - 15139
SERVICE SAMPLE PLMP AR DRIVEN ) ) PUMP MATERIALS
FRIT SLURRY FEED PUMP TAG NO. PA580-008 CASING Jral 8.5

PUMP MFR. —_SAMPLE PLRSP (DECONTAMINATION FRIT St URRY IMPELLER
SIZE & TYPE __FED T INTERNAL PARTS e ss
NO. STAGES MOTOR TAG NO. SAME NO. PUMPS REQ ¥
SERIAL NO. MOTOR PROVIDED BY MANUFAC TURER NCO. TURBINE DIIVEN

1Uoun TPFERATING CONDITIONS SITE COMDIMONS
NAME: #% QLASS FRT W CAPACITY {L1.8. GPM: TEMP (F): MAY, 104 MN,__ 80

1.5% FORMIC ACIED NORMAL 3 RATED REL. HUMID. {%}: MAX MIN.

PUMPING TEMPERATURE (F}: DISCHARGE PRESSURE (PSIG); p-X- ALTITUDE {FEET):

NORMAL 77 MAX. 104 MIN. SUCTION PRESSURE (PSIG): @ INDOOR & HEATED O ROOF
SPECIFIC GRAVITY. @ ed f = 1045 MAX. [ RATED - O INDOOR O HEATED (O ROOF
VAPOR PRESS. (PSWA).__ 0.8 DIFFERENTIAL PRESSURE (PSI); _20 @ST) AREA CLASSIFICATION; __3
WISCOSITY [CP): @ 7 f=_ 11 DIFFERENTIAL HEAD (FEET) 45 OTHER:

CORROSION/EROSION CAUSED BY: NPSH AVAILABLE (FEET): 20 REMARKS: PLANT AR AAMLABLE AT
FORMIC ACENGIASS FRT HYDRAULIC POWER {HF): oot 100 PSIG
REMARKS:
PERFOFMANCE (TO BE COMPLETED BY MANUFACTURERY )
PROPOSAL CURVE NO.; MINIMUM CONTINUOUS FLOW (GPM): NPSH REQUIRED (FEET WATEH):
SPEED {RPM): THERMAL STABLE 2% HEAD DROP
EFFICIENCY {%): MAX. HEAD RATED IMFP (FEET): SUCTION SPECIFIED SPEED:
RATED POWER (BHP): MAX. POWER RATED IMR {BHP):

CONSTRUCTION (TO BE COMPLETED BY PURCHASER AND MANUFACTURER

D AR

NOZRES azE RATING oZE RATING MESC. CONNECTIONS 3 I TYPE

SUCTION " NPT () "> NPT (7} DRAIN r NPT

DISGHARGE P NPT () e T VENT " NPT
casing mount. [ roor J eracker IMPELLER DIAMETER (INCHES) PRESSURE GAGE

cenvterune O neancwme O inune RATE__ MAX MM WARM UP
casmna spur [ AxiaL O raoia weeLen tvee: O oren O cuoeen BALANCE
casmwaTvee: Dl perusen [ staceerer wrsucnon: [ smace O oousie PACKING

O snveevowre O pouste voLute memount: D ewneres [ overiuna MANUFACTURER
MAX. ALLOWABLE PRESSURE (PSIG): RoTATON coupunG END: ) ow B cow TYPE

AT 80F o0 BEARING (TYPE/NUMBER): BIZE/NO. RINGS

AT NOM. PUMP TEMP RADIAL A MECHANICAL SEAL:
HYDRO TEST PRESSURE (PSIG): 150 TRUST API CLASS CODE
LUBRICATION TYPE: O arisie COUPLING: MANUFACTURER

Dlorease Oancor O ow st MANUFACTURER —NA MODEL

Oroon O runeer [ pressure TYPE/MODEL MFR. CODE
REMARKS: DRIVER HALF-COUPLING MOUNTED BY: (O CARTRIDGE TYPE REQUIRED

O PUMP MFA. (O DRIVER MFR. (O DRIVER MFA. GLAND TYPE/MAT'L
GLAND PLATE TAPS REQUIRED FOR:
© BY PURGHASER O sy mrrmpunciusen O QUENCH O FLUSH O DRAN O VENT
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Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE
AND MODEL NUMBER OR EQUAL

—_— e — — TS

PX-580-003 Warren Rupp Sandpiper
“ EB2-A Type TN-2-SS

PX-580-004 Warren Rupp Sandpiper 9.5 7 11
EB1/2-A Type TN-2-5S

PX-580-005 Warren Rupp Sandpiper 13 19 23
EB2-A Type TN-2-S$

PX-580-006 Warren Rupp Sandpiper 8.5 7 11
EB1/2-A Type TN-2-SS

Attachment B
106\VOLS. \SPECS\P33B1513.90 P33B-15139 Page 1 of 1
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richtand, Washington

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

SECTION 15141
CENTRIFUGAL PUMPS

PART 1 GENERAL

1.1

1.2

1/25/93 4:2tpm

SUMMARY

This specification section covers the technical requirements for
the design, fabrication, inspection and testing of centrifugal
pumps.

REFERENCES
The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI B16.5 1988 Pipe Flanges and Flanged Fittings
AMERICAN PETROLEUM INSTITUTE (API)

API 610 1989 Centrifugal Pumps for General
Refinery Services, 7th Edition

AMERICAN SOCIETY OF MECHANICAL ENGINEERS ({ASME)
Boiler and Pressure Vessel Code

ASME Section VIII, 1989 Rules for Construction of Pressure
Division 1 Vessels

AMERICAN WELDING SOCIETY {(AWS)

AWS D1.1 1990 Structural Welding Code Steel, 12th
Edition

ANTIFRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9 1990 Edition - Load Ratings and Fatigue
Life for Ball Bearings

AFBMA 11 1990 Edition - Load Ratings and Fatigue
Life for Roller Bearings

HYDRAULIC INSTITUTE (HI)

Rev.

HI 1983 Standards for Centrifugal, Rotary and

Reciprocating Pumps, 14th Edition

106\VOLS.. \SPECS\P33B1514.10 P33B-15141-1
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Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

INSTRUMENT SOCIETY OF AMERICA (ISA)
ISA 520 1981 Specification Forms for Process
Measurement and Control Instruments,
Primary Elements and Control Valves
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard 1978 Guards for Rotating Equipment
Instruction 1-12.14

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

1.3 RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

Specification Section 16150 Motors - Induction for General
Service

1.4 DEFINITIONS
FAT - Factory Acceptance Test
NPSH - Net Positive Suction Head
TEFC - Totally Enclosed Fan Cooled

1.5 SYSTEM DESCRIPTION
(Not Used)
1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Drawings

1.6.1.1 A. Certified dimensional outline drawings shall be submitted
for Buyer approval. These drawings shall include
dimensions, shipping weights, operating weights and
clearances to be maintained. They shall also show design
temperatures and pressures, operating temperatures and
pressures, size and location of all connections, 1ifting

:fs?‘f\?géﬂg:ECS\mmquo P33B-15141-2
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Rev. 0

supports, materials of construction and corrosion
allowances. Drawings which include the base frame shall
include base plate thickness at the foundation bolts,
location of anchor bolts and size of control panel
fasteners.

B. Sectional drawings shall be submitted for Buyer approval.
These drawings shall show inside arrangement construction
and details for each component.

C. The allowable loads on both the pump discharge nozzles and
suction nozzles shall be furnished for Buyer approval.

o
= A1l drawings shall include a detailed bill of materials. This
T bill shall Tist the manufacturer, type and ratings of all com-
= ponent parts or assemblies.
)
i;i 1.6.1.2 Ratings in HP for the fully-installed pump drive motor shall be
= supplied. |

1.6.2 Technical Data

1.6.2.1 Design Calculations - Engineering design analysis with supporting

calculations used to establish connected horsepower requirements,
shaft sizes, bearing loads and operating characteristics. Calcu-
lations shall be complete and in sufficient detail to permit a
second party review. :

1.6.2.2 Descriptive Literature - Descriptive literature including
equipment ratings, model numbers, operating characteristics
and technical descriptions.

1.6.2.3 Data Sheets

A. Completed data sheets as indicated in P33B-DS-1 and DS-2
(Attachment A).

B. Complete ISA S20 specification forms for process measurement
and control instruments, primary elements and control
valves,

1.6.2.4 Pump Performance Curves - Pump performance curves shall be
provided. Curves shall include pump brake horsepower, efficiency,
Net Positive Suction Head (NPSH) required, viscosity and specific
gravity corrections.

1.6.2.5 Nozzle loadings in accordance with Paragraph 2.4 and Table 2 of
API 610.

1.6.2.6 Factory Acceptance Tests (FATs) as defined in Paragraph 2.4.2.

:m&t?g:‘ﬁcmmamsu,w P33B-15141-3
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1.6.3 Spare Parts List

A list of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement from the original manufac-
turer or any subsupplier.

1.6.4 Installation, Operation and Maintenance Manuais

Seller shall provide operation and maintenance manuals. These
shall cover the centrifugal pumps furnished in accordance with
this specification section. The manuals shall fully detail
sequences of disassembly, repair, adjustment, reassembly,
lubrication and troubleshooting. Troubleshooting sections shall
include fault trees to guide both mechanical and electrical
diagnostics. Reduced-size copies of any assembly drawing, sub-
assembly drawing and parts list needed for routine maintenance
and overhaul shall be included. This data shall be submitted
in accordance with Specification Section 01730. Complete
installation manuals shall also be submitted.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

C. Outside Design Temperature
1) Maximum Design Temperature 110°F
2)  Minimum Design Temperature -20°F
3) Wet Bulb Design Temperature 68°F

D. Operating Environment

1) Normal Temperature 60°F to 104°F
2)  Maximum Temperature 104°F
3) Relative Humidity Not controlled

1/25/93 4:21pm
106\WOLS.. \SPECS\P3381514.10 P33B-15141-4
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Rev.

PART 2 PRODUCTS

2.1
2.1.1

2.1.2

1/25/93 4:21pm

MATERIALS AND EQUIPMENT
General Requirements

Centrifugal pumps shall be furnished by a manufacturer normally
engaged in the production of industrial centrifugal pumps. Pumps
furnished in accordance with this specification section shall be
centrifugal pumps designed and constructed in accordance with the
requirements of both API 610 and the HI standard for the intended
service.

A1l exposed moving parts shall have heavy-duty, removable guards
provided in accordance with OSHA Standard Instruction 1-12.14.

Setler shall be responsible for the design, selection and perform-
ance of the pumps.

Baseplates and Supports

A fabricated steel drive baseplate shall be furnished. This
baseplate shall be designed such that all equipment and auxiliary
piping are located within its confines. It shall be rigid enough
to maintain pump machinery alignment during shipping. The
baseplate for the pump furnished shall be in accordance with API
610, Paragraph 3.3. It shall be Type 304L stainless steel.

Lifting lugs or other arrangements shall be provided for hoisting
and handling the assembled unit during field erection.

A. Pump and motor support pads shall be machined flat and in the
same plane within 0.002 inch per foot between pads.

B. Motor support pads shall be machined to provide a minimum of
3/16 inch shim height.

C. That portion of the drive base under the pump shall have a
drain pan with raised lip construction. The drain pan shall
have a threaded connection at the pump outboard end.

D. Shaft centerliines shall be of sufficient height above the
baseplate to permit the piping of all auxiliary connections.

E. No component of the unit except the motor conduit box shall
overhang the drained baseplate.

F. Baseplate shall be in accordance with API 610 Baseplate
Numbers 0.5-12. The holes shall be 3/16 inch larger than the
required bolt size.

106WVOLS.. \SPECE\P33B1514.10 P33B-15141-5
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2.1.3

2.2
2.2.1

2.2.2

2.2.3

1/25/93 4:21pm

Rev.

G. Anchor bolt size shall be not less than 3/4 inch diameter.

H. Pipe supports shall provide piping flexibility and
accessibility necessary for proper operation and maintenance.

1. Flanges shall be in accordance with ANSI B16.5.

Maximum envelope sizes and model numbers of equipment or equal are
illustrated in Attachment B.

FABRICATION AND MANUFACTURE
General Requirements

The pump operating point shall be within 10 percent of the peak
efficiency on the pump performance curve. At design conditions
and at maximum horsepower along the pump curve, the horsepower
requirements shall not exceed the nominal rating of the motor as
shown on the nameplate (excluding service factor).

All rotating parts of the assembled equipment shall operate
throughout the required range without excessive vibration, or
noise. The noise level shall not exceed 85 dB at 3 feet
peripheral around the pump skid.

Pump Casing

Pump casings shall be designed for the maximum discharge pressure
at pumping temperature and hydrostatic test pressure at ambient
temperature. Materials, casting factors and the quality of any
welding shall be in accordance with ASME Section VIII, Division 1.
The pump must come with a casing vent. Code stamp and data report
forms are not required.

Materials

Pump casing material shall be in accordance with API 610, Class
A-7, Table H-1. The material shall be identified in accordance
with this standard. Bearings, shafts and grease-lubricated seals
shall be manufacturer's standard for the intended service.

Castings shall be sound. No shrink, blow holes, scale, blisters
or other defects shall be permitted. Surfaces shall be cleaned by
manufacturer's standard methods. A1l casting burrs shall be filed
or ground flush with the casting surface. The use of plastic or
cement compounds to repair leaks and defects in pressure casings
shall not be permitted.

106\WOLS..\SPECS\P33B1514.10 P33B-15141-6
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2.2.4 Bearings

Bearings shall be sized to take the thrust loads of 150 percent
of rated capacity at maximum speed. The life for antifriction
bearings specified therein shall be L-10 of 100,000 hours service
life calculated in accordance both with AFBMA 9 and AFBMA 11.

2.2.5 Vibration

Major rotating components such as impellers and balancing drums
shall be dynamically balanced in accordance with API 610,
Paragraph 2.8.4. Peak-to-peak vibration limits shall apply to all
pumps. These limits shall cover rotor vibration during shop and
field tests at rated speed and throughout the full operating
capacity. Peak-to-peak limits measured on the shaft are:

Speed Anti-Frict?Sn
1800 anﬁ %e]ow ?.E miis

M Measured on bearing housing
2.2.6 Coupling

Pump manufacturer shall mount pump and motor half couplings.
Couplings shall be rated for a minimum of 150 percent of motor
nameplate horsepower at design rpm. A1l metal flexible coupling
shall be keyed to both shafts. Couplings and guards shall be in
accordance with API 610, Paragraph 3.2. The coupling material
shall be compatible with the material of the equipment shaft.

2.2.7 Safety Guarding

A1l safety guards, color coding, signs, accessibility, etc., shall
be in accordance with OSHA Standard Instruction 1-12.14. Safety
guards shall be designed such that the guarded equipment is easily
accessible for maintenance.

2.2.8 Electrical Requirements

Motors shall be integral, foot-mounted, totally enclosed fan
cooled (TEFC), squirrel-cage, induction type. They shall have
normal starting and breakdown torque. Motors shall be in

gccordance with Specification Section 16150 except as modified
erein.

2.2.9 Coatings
After completion of all fabrication procedures the external

surfaces of each pump shall be thoroughly cleaned of all foreign
materials, including rust, in accordance with SSPC SP-6.

1/25/93 4:21pm
106\VOLS.. \SPECS\P33B1514.10 P33B-15141-7
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2.2.10

2.3

2.4
2.4.1

2.4.2

1/25/93 4:21pm

Rev.

Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel, nickel, brass, copper, monel,
aluminum, hastelloy, lead, galvanized steel, plastics, elastomers
and glass surfaces shall not be painted unless specified
otherwise.

Welding

A1l pump unit assembly welding requirements shall be in accordance
with API 610 Paragraph 2.11.3 standard practice.

Baseplate and support welding requirements shall be in accordance
with AWS D1.1.

LABELING

Labeling and tagging shall be in accordance with Specification
Section 15196, Paragraph 2.2.2, Type 6. This shall be in addition
to the manufacturer's identification plate.

INSPECTION AND TESTING

Inspection and testing shall be in accordance with API 610
Paragraphs 4.1, 4.2 and 4.3.

Factory Acceptance Tests (FATs)

A. Seller shall shop-test the unit to verify pump performance.
A detailed shop testing procedure shall be submitted for
Buyer approval prior to testing. Buyer shall be notified in
advance of all source testing and shall be allowed to witness
all tests (FATs).

B. Pump shall be tested at the factory to provide detailed
performance data and demonstrate conformance to specifica-
tions. The pump shall be hydrostatically tested for a period
of time not less than 30 minutes. The test pressure shall be
not less than one and one-half times the head capabilities of
the maximum diameter impeller for the casing at shutoff, plus
the pump maximum allowable suction head. In no case shall
the test pressure be less than 250 psig. Pump casing shall
be tight at the test pressure. During the test, no visible
leakage shall occur at any joint.

C. Seller shall furnish certified shop test curves and FAT
reports. They shall show head-capacity, efficiency and brake
ho;s:power of the pump in accordance with API 610 Paragraph
5.2.4.

106WOLS..\SPECS\P33B1514.10 P33B-15141-8
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2.5 PACKAGING

Packaging and preparation for shipment shall be in accordance with
Seller's standards. At minimum, protection shall be provided
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

2.5.1 Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust-inhibiting compound.

2.5.2 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts of compatible material with the

flange.

2.5.3 Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

2.5.4 Pump Unit Assemblies shall be shipped fully assembled on
baseplate.

2.5.5 Bracing, supports and rigging connections shall be provided to

prevent damage during shipment, 1ifting and unloading.

2.5.6 Separate or loose parts shall be boxed. The box shall be attached
to the main item to be shipped as a unit.

A1l shipping containers shall be identified by Seller's order
number, equipment number and equipment description.

PART 3 EXECUTION
(Not Used)

END OF SECTION

:?ss\eg&?grscswsamsu.w P33B-15141-9
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ATTACHMENT A

Viscosity (CP): @ —0__ F=__ 08
Corrosion/Erosion Caused By:

NITRIC ACID DECONTAMINATION

Remarks:

Differential Pressure (PSl): _TQ.8
Differential Head (Feet): 1886
NPSH Available (Feet): 30+
Hydraulic Power (HP): 88

NO BY SHEET NO. REV.
—DATE P33BDS-1 0
FLUOR DANIEL DATE CONTRAGT
DATA SHEET 03-07-90 845734
U.S. Department of Energy TAG ho PX450-001A
Hanford Waste Vitrification Plant PX450-0018
Richiand, Washington SPECIFIGATION SECTNO,
DOE Contract DE-AC06-86RL10838 SR OoE
ORIG BY CHKD APPRD
CENTRIFUGAL PUMPS s KM
{ALL [TEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: H2-123354 1 (SS 15141)
Service ——PROCESS COOLING WATER . Motor Driven 2 PUMP MATERIALS
Casing —te s
Pump Tag No. EX450001A =
Pump Mir. Ir'npeller 304 S5
Pxds00018 @
Size & Type WATER internal Parts ___304L 8§ .
No. Stages Motor Tag No. —.SAME No. Pumps Req &£
Serial No. Motor Provided By . MANUFACTURER | No. Turbine Driven
- LIQUID OPERATING CONDITIONS SITE CONDITIONS
Name WATER Capacity (.S. GPM): Temp. {F): Max. Min.
Pumping Temperature (°F): Normal 1681 _  Rated 2000 | Rel. Humid. (%): Max. Min
Normal 80, Max. 180 Min. Discharge Pressure (PSIG): 72 | Altitude (Fee):
Specific Gravity: @ — 80 -F= 1 Suction Pressure (PSIQ): O Indoor QO Heated (O Roof
Vapor Press. (PSIA): 05 Max, — LR Rated._14 . QO Outdoor (O Unheated O Sun

Area Classification:

PERFORMANCE (To Be Completed By Mamfacturer)

Proposa! Curve No.:
Speed (RPM):
Efficiency (%}:
Rated Power (BHP):

Minimum Continuous Flow {GPM):

Thermal Stable
Max. Head Rated Imp. (Feef):
Max. Power Rated Imp. {BHP):

NPSH Required (Feet Water):
3% Head Drop
Suction Specified Speed:

CONSTRUCTION (To Be Completed By Purchaser and Manufacturer)

1OS\OSY1 D1\ 204184571046.001/WPS1/1 25834:20pm

NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mount: [ Foot O sracket impeller Diameter {inches) Pressure Gage
Cemterline ) Near Cntrl. O inline Rated Max. Min. Warm Up
Casing Spiit: ] Axial ] Radial impelier Type: L] Open O ciosed Balance Line
Casing Type: L] Diffuser O staggered  imp. Suction: O single [ pouble Packing:
O Single Volute [ ouble Volute imp. Mount: O etwn. Brgs O Overhung Manufacturer
Mayx. Allowable Pressure (PSIG): Rotation (Coupling End: O cw Dlcow Type
At BO°F Bearing (Type/Number): Size/No. Rings
At Nom. Pump Temp. Radial Mechanica! Seal:
Hydro Test Pressure (PSIQ): Thrust API Class code
Lubrication Type: E] APl 614 Coupling: Manufacturer
O Grease O Ring Oil L] oit mist Manufacturer Model
[J Fleod O Flinger D Pressure Type/Model Mir. Code
Remarks: Driver HaifCoupling Mounted By: () Cartridge Type Required
O Pump Mir. () Driver Mir. (O Purchaser Gland Type/Matl.:

Gland Plate Taps Required for:

Q = By Purchaser [] = By Mir/Purchaser O Quench (O Flush (O Drain O Vent

P33B - 15141




ATTACHMENT A

P338-DS-2 0
&) FLUOR DANIEL | paBos? |
DATA SHEET 001590 sas734
U.S. Department of Energy TENO T pxaso-001A
Hanford Waste Vitrification Plant PX-460-0018
Richland, Washington SPEGIFICATION SECT NO-
DOE Contract DE-AC06-86R( 10838 ooy
OFIG BY CHKO APFRD
CENTRIFUGAL PUMPS s. KIM
- ——
JALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: H-2-123354-1 (SS 15141)
Service — MELTERCOMNINGWATER .~ No. Motor Driven 2 PUMP MATERIALS
-
Pump TagNo. . EX460001A == Casing
Pump Mir. PX460-0018 Impelier —304L S5
Size & Type —__MELTER COOLING WATER Internal Parts ___304[ S$
No. Stages Motor Tag No. .. SAME No. Pumps Req 2
Serial No. Motot Provided By — MANUFACTURER | No. Turbine Driven
_ LIQUD DPERATING CONDITIONS SITE CONDITIONS
Name WATER Capacity (U.S. GPM): Temp. (°F): Max. Min
Pumping Temperature (°F); Normal 374 FRated 420 | Rel. Humid. (%): Max. Min
Normal 115 Max. 180 Min. 84 | Discharge Pressure {PSIG): 81 | Alfitude (Feet):
Specific Gravity: @ —118 o ___0.89 | Suction Pressure (PSIG): QO Indoor QO Heated (O Roof
Vapor Press. (PSIA): 15 Max. .49 Rated _3.6 _ O Outdoor O Unheated O Sun
Viscosity (CP): @ — 115 F= __086 Diftferential Prassure (PS)); 424 | Area Classification:
Corrosion/Erosion Caused By: Differential Head (Feet): 1083 | Other:
—NITRIC ACID DECONTAMINATION | NPSH Available (Feef): — 28t | Remarks: .1 OPERATING, 1 SPARE
Remarks; Hydraulic Power (HP}; —IL8 B4 GPM MINIMUM FLOW

PERFORMANCE {To Be Completed By Manufacturer)

Proposal Curve No.:
Speed (RPM):
Efficiency (%):
Rated Power (BHP):

Minimum Continuous Fliow (GPM):
Thermal Stable

Max. Head Rated Imp. (Fest):
Max. Power Rated Imp. (BHF).

NPSH Required (Feet Water):
3% Head Drop
Suction Specified Speed:;

CONSTRUCTION (To Be Compieted By Purchaser and Mantulactures)

10RO\ 10112078457 1649.001/ WPS1/125834.30pm

NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mount: [ Foot [ Bracket Impeller Diameter (inches) Pressure Gage
Gentertine  [1Near Crtd. [ inline Rated Max. Min. Warm Up
Casing Spit:  [J Axial [ Radial impeller Type: ] Open O ctosed Balance Line
Casing Type: [ Diftuser O staggered  tmp. Suction: [ Single O pouble Packing:
0 Single Volute O pouble Volute Imp. Mount: U Btwn. Brgs O Overhung Manufacturer
Max. Allowable Pressure (PSIG): Rotation (Coupling End): Ocw Ocew Type
At 60°F Bearing (Type/Number): Size/No. Rings
At Nom. Pump Temp. Radial Mechanical Seal:
Hydro Test Pressure (PSIG): Thrust API Class code
Lubrication Type: Oarie4 Coupling: Manufacturer
[ Grease 0O Ring Qil 0O oi1 mist Manufacturer Model
O Fiood O Flinger O pressure Type/Model Mfr. Code
Remarks: Driver Half-Coupling Mounted By: (O Cartridge Type Required
O Pump Mfr. O Driver Mit. () Purchaser Gland Type/Mat'l.:

() = By Purchaser ] = By Mir/Purchaser (O Quench (O Flush O Drain (O Vent

Gland Piate Taps Required for:

P33B - 15141



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE
AND MODEL NUMBER OR EQUAL

FLUOR DANIEL, INC.

Advanced Technology Division
Fluor Contract 8457

Rev. 0

PX-450-001A Goulds 3410M Size 8 x 10 - 14 70 34 29

PX-450-0018 Goulds 3410M Size 8 x 10 - 14 70 34 29

PX-460-001A Goulds 3700M Size 4 x 6 - 13N 72.5 30 33 1/4
i PX-460-0018B Goulds 3700M Size 4 x 6 - 13N 52 _ 15 25

*Equipment shall be of this model number or equal.

1/25/93 4:21pm

106\VOLS.. \SPECS\P33B1514.10 P338-15141

ATTACHMENT B
Page 1 of 1



U.S. DEPARTMENT OF ENERGY
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

Rev. 0
SECTION 15145
SUMP PUMPS
B-595-P-P33B-15145
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-B6RL 10838

PART 1 GENERAL

1.1

1.2

1/25/93 4:32pm

Rev. 0
SECTION 15145
SUMP PUMPS

SUMMARY

This specification section covers the technical requirements for

the design, fabrication, inspection and testing of sump pumps.

Each pump consists of a pump, electric motor driver and coupling

assembiy.

REFERENCES

The publications listed below form a part of this specification

section to the extent referenced. The publications are referred

to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE {ANSI)
ANSI B36.19M 1985 Stainless Steel Pipe
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A312/A312M 1991 Standard Specification for
Seamless and Welded Austenitic
Stainless Steel Pipes

ASTM A403/A403M 1991 Standard Specification for Wrought
Austenitic Stainless Steel Piping
Fittings

ASTM A747/A747M 1989 Standard Specification for Steel
Castings, Stainless, Precipitation
Hardening

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9 1990 Load Ratings and Fatigue Life for
Ball Bearings

AFBMA 11 1990 Load Ratings and Fatigue Life for

Roller Bearings
HYDRAULIC INSTITUTE (HI)

HI 1983 Standard for Centrifugal, Rotary
and Reciprocating Pumps, 14th Edition

106\VOLS.. \SPECS\P3351514.50 P33B-15145-1
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

1.6.2-2

1.6.2.3

1.6.2.4

1.6.2.5
1.6.3

1.6.4

1.7

1.8
1.8.1

1/25/93 4:32pm

Rev.

characteristics. These calculations shall be complete and in
sufficient detail to permit a second party review.

Descriptive Literature - Descriptive literature shall be provided.
This literature shall include equipment ratings, model numbers,
operating characteristics and technical descriptions.

Data Sheets - Seller shall submit completed data sheets for the
furnished equipment. These data sheets shall reflect the design
parameters in [Data Sheets DS-1 through DS-4 (Attachment A).

Pump Performance Curves - Pump performance curves as described in
Paragraph 2.4 shall be provided for the pump. These curves shall
include pump brake horsepower, efficiency, Net Positive Suction

Head (NPSH) required, viscosity and specific gravity corrections.

Factory Acceptance Tests (FATs) as defined in Paragraph 2.4.
Spare Parts List

A list of recommended spare parts for one (1) year operation shall
be supplied. The spare parts list shall include sufficient data
to permit procurement from the original manufacturer or any
subsupplier.

Operation and maintenance manuals shall be provided for the sump
pumps furnished in accordance with this specification section.
Manuals shall fully detail sequences of disassembly, repair,
adjustment, reassembly, lubrication, and trouble-shooting.
Trouble-shooting sections shall include fault trees to guide both
mechanical and electrical diagnostics. Reduced-size copies of
those assembly, subassembly drawings and parts lists needed for
routine maintenance and overhaul shall be included. Data to

be submitted in accordance with Specification Section 01730.
Complete installation manuals shall also be submitted.
CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

PROJECT OR SITE ENVIRONMENTAL CONDITIONS

Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

1) Maximum Design Temperature 110°F

106\VOLS.. \SPECS\P33B1514.50 P33B-15145-3

FLUCR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC,
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fiuor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard 1978 Guards for Rotating Equipment
Instruction 1-12.14

1.3 RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

Specification Section 16150 Motors - Induction for General
Service

1.4 DEFINITIONS
FAT - Factory Acceptance Test
NPSH - Net Positive Suction Head
TEFC - Totally Enclosed Fan Cooled

1.5 SYSTEM DESCRIPTION
{Not Used)
1.6 SUBMITTALS

Submit the following in accordance with Vendor Drawing and Data
Requirements Drawings section of the Order/Subcontract.

1.6.1 Dimensional outline drawings showing equipment support data,
equipment and performance data (including performance curves)
shall be submitted for Buyer approval. Drawings shall also
include dimensions, shipping and operating weights, clearances
which must be maintained, size and location of all connections
including anchorage, 1ifting supports, material of construction,
corrosion allowance and base frame (including its thickness).
Sectional drawings showing inside construction and details for
each component shall also be provided. Drawings shall include a
detailed Bill of Materials 1isting manufacturer, type and ratings
of all component parts or assemblies. The pump discharge and
suction nozzle allowable loads shall be furnished with these

documents.
1.6.2 Technical Data
1.6.2.1 Design Calculations - Seller shall provide engineering design

analysis with supporting calculations used to establish connected
horsepower requirements, shaft sizes, bearing loads and operating

1/25/83 4:32pm
106\VOLS.. \SPECS\P33B1514.50 P33B-15145.2
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U.S. DEPAHTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

2) Minimum Design Temperature

3) Wet Bulb Design Temperature
D. Operating Environment

1} Normal Temperature

2) Maximum Temperature

3) Relative Humidity

PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT

2.1.1 General Requirements

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

Rev. 0

-20°F
68°F

60°F to 104°F
104°F

Not controlled

Sump pump assemblies shall be furnished by a manufacturer
normally engaged in the production of submerged sump pumps.

Pumps furnished in accordance with this specification section
shall be a standard production of sump pumps. Sump pump unit
assembly including specified accessories, instrumentation and
controls shall be designed and constructed in accordance with the
requirements of the Hydraulic Institute (HI).

A1l exposed moving parts shall have heavy-duty, removable guards
provided in accordance with OSHA Standard Instruction 1-12.14.

2.1.2 Pump Casing

Pump casing shall be 304L stainless steel in accordance with
ASTM A747/A747M. The volute and discharge nozzle of the pump
casing shall be cast in one piece. The casing shall be designed
to withstand a hydrostatic pressure of not less than 1-1/2 times

the design shutoff head of the pump.
2.1.3 Impeller

The impeller shall be 304L stainless steel in accordance with
ASTM A747/A747M open type. The impeller shall be dynamically

balanced.

2.1.4 Strainer

The pump intake shall be protected with a 304L stainless

steel siotted intake strainer with an effective free area
sufficient to prevent cavitation and degradation of efficiency.
Strainer shall have a free area of at least four times the

cross-sectional area of the suction casing.

Ly e e\P33B1514.50 P33B-15145-4



U.S. DEPARTMENT OF ENERGY FLUCR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

2.1.5

2.1.6

2.1.7

2.1.8

2.1.9

1/25/83 4:32pm

Rev. 0

Pump Shaft

Pump shaft shall be constructed of ground and polished 304L
stainless steel with hardened wearing surfaces at intermediate
shaft bearing locations. The mechanical properties and diameter
of the shaft shall ensure that whip, deflection or vibration will
not be of sufficient magnitude to impose greater than design loads
on the specified shaft bearings under normal operating conditions.
Means shall be provided for external adjustment of the clearance
between the impeller and the inner surface of the volute.

Bearings and Lubrication

Ball or roller bearings shall be furnished for the motor support
housing above the cover plate surface, with full provision for
the mechanical and hydraulic radial and thrust loads imposed.
Bearings shall be sealed and grease lubricated and shall have an
L-10 rating of not less than 100,000 hours life in accordance with
AFBMA 9 or AFBMA 11.

Intermediate shaft bearings shall be of the sleeve type. The
center distance between any two bearings on the shaft shall not
exceed 4 feet 6 inches when operating at 1750 RPM. Sleeve bearing
length shall be not less than 2 times the shaft diameter. A
sTeeve bearing located near the lower extremity of the shaft shall
be provided. Sleeve bearings shall be 304L stainless steel and
provided with centralized grease lubricators manually operated
from a single point.

Flexible Couplings

Pump shaft shall be connected to the motor shaft through a flexi-
ble coupling. The flexible coupling shall act as a dielectric
connector, shall not transmit vibrations or end thrust, and shall
permit up to 4 degrees misalignment under normal duty.

Support Pipe

A 304L stainless steel support pipe in accordance both with

ASTM A312/A312M and ANSI B36.19M concentric with the pump shaft
shall connect the pump to the sump cover plate. The support pipe
flanges shall be machined and doweled to ensure proper aiignment
of the pump and shaft whenever the pipe is disassembled and
reassembled in the field. The flanges shall be 304L stainless
steel in accordance with ASTM A403/A403M.

The pump support plate shall have provisions to be anchored to the
sump cover plate with a minimum of four 3/8 inch diameter bolts.
Bolt holes shall be 7/16 inch diameter.

106\VOLS.. \SPECS\PI3B1514 50 P33B8-15145-5



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

2.1.10

2.2
2.2.1

2.2.3

2.2.4

1/25/93 4:32pm

Rev.

Discharge Pipe

A discharge pipe running from the pump discharge outlet to the
sump cover plate shall be furnished as an integral part of the
pump unit. The discharge pipe shall be arranged to prevent
discharge piping beyond the pump assembly from imposing loads
which could cause shaft misalignment. The pipe shall be 304L
stainless steel in accordance both with ASTM A312/A312M and

ANSI B36.19M. The discharge end of the pipe shall terminate in a
304L stainless steel flanged connection in accordance with

ASTM A403/A403M.

FABRICATION AND MANUFACTURE
General Requirements

The pump operating point shall be within 10 percent of the peak
efficiency on the pump performance curve. At design conditions
and at maximum horsepower along the pump curve, the horsepower
requirements shall not exceed the nominal rating of the motor as
shown on the nameplate (excluding service factor). A1l rotating
parts of the assembled equipment shall operate throughout the
required range without excessive vibration, thrust, or noise. The
noise level shall not exceed 85 dB at 3 feet peripheral around the
pump assembly. '

Pump Casing

Pump casing shall be designed for the maximum discharge pressure
at pumping temperature and hydrostatic test pressure at ambient
temperature as shown on the pump data sheet (Attachment A).

Materials

Pump casing shall be 304L stainless steel in accordance with

ASTM A747/A747M. Impeller shall be 304L stainless steel in
accordance with ASTM A747/A747M. Casting shall be sound, free
from shrink or blow holes, seals, blisters and other defects. The
surfaces shall be cleaned by manufacturer's standard method. All
casting burrs shall be filed or ground flush with the surface of
the casting. The repair of leaks and defects in pressure casings
by the use of plastic or cement compounds is not acceptable.

Bearings

Bearings shall be sized to take the thrust loads of 150 percent
of rated capacity at maximum speed. The life for antifriction
bearings specified therein shall be L-10 of 100,000 hours service
life calculated in accordance both with AFBMA 9 and AFBMA 11.

106\VOL5_\$PECS\P33B1514.50 P33B-15145-6
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1.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

2.2.5

2.2.6

2.2.7

2.2.8

2.3

2.4

1/25/93 4:32pm

Rev,

Vibration

Peak-to-peak vibration 1imits shall cover rotor vibration during
shop and field tests at rated speed and throughout the full
operating capacity. Peak-to-peak 1imits measured on the shaft
are:

| 1800 and below mils 1.5 mils 1.5

| |
§1) measured on bearing housing
2) measured on the shaft

Coupling

Pump manufacturer shall mount pump and motor half couplings.
Couplings shall be rated for a minimum of 150 percent of motor
nameplate horsepower at design RPM. A1l metal fiexible couplings
shall be keyed to both shafts and shall be dielectric.

Motor

Motor shall be vertical induction type motor, 3500 RPM Totally
Enclosed Fan Cooled (TEFC), squirrel cage, having normal starting
and break down torque. Motor shall be in accordance with
Specification Section 16150.

Maximum envelope sizes and model numbers of equipment (or equal)
are listed in Attachment B.

COATINGS

Electrical motor and exposed parts of the support frame for the
pump shall be painted with recommended manufacturer standards.
Stainless steel, plastics and elastomers shall not be painted
unless specified otherwise.

FACTORY ACCEPTANCE TESTS (FATS)

A. Seller shall shop test the unit to verify pump performance.
A detailed shop testing procedure shall be submitted for
Buyer approval prior to testing. Buyer shall be notified in
advance of all source testing and shall be allowed to witness
all tests (FATs).

B. Pump shall be tested at the factory to provide detailed
performance data and demonstrate its conformance with speci-
fications. The pump shall be hydrostatically tested for a
period of time not less than 30 minutes. The test pressure

106\VOLS.. \SPECS\P33R1514.50 P33B-15145-7
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2.5

2.6

2.6.1

2.6.2

2.6.3

2.6.4
2.6.5

2.6.6

2.6.7

1/25/93 4:3%pm

Rev.

shall be not less than one and one-half times the head
capabilities of the maximum diameter impeller for the casing
at shutoff, plus the pump maximum allowable suction head. In
no case shall the test pressure be less than 250 psig. Pump
casing shall be tight at the test pressure. During the test,
no visually detectable leakage shall occur at any joint.

€. Seller shall furnish certified shop test curves and FAT
reports. These shall show pump head-capacity, efficiency and
brake horsepower.

LABELING

Labeling shall be in accordance with Specification Section 15196,
Paragraph 2.2.2, Type 6. This shall be in addition to the
manufacturer's identification plate.

Pump shall be provided with a cast in or permanently attached
direction of rotation arrow located on drive end of the pump.

PACKAGING

Preparation for shipment and packing shall conform to Seller's
standards. At minimum, packaging shall provide protection against
corrosion and damage during normal handling, shipping and storage.
Minimum preparation shall include the requirements listed below.

Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust inhibiting compound.

Flanged openings shall be covered with wood or plastic protectors.

Protectors shall be installed with a minimum of four (4) full

g}ameter steel bolts and nuts of compatible material with the
ange.

Threaded connections and tapped holes shall be capped or plugged
using compatible materials to prevent thread damage.

Sump Pump Unit Assembly shall be shipped fully assembled.

Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

Separate or loose parts shall be completely boxed and attached to
the main item to be shipped as a unit. A}l shipping boxes shall

be identified by the Seller's order number, equipment number, and
equipment description in ink, paint, or other indelible material.

One complete set of installation, operating and maintenance
instructions shall be packed with each assembly.

106WOLS.. \SPECS\PI3B1514.50 P33B-15145-8
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U.S. DEPARTMENT OF ENERGY
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Richiand, Washington

DOE Contract DE-AC06-B6RL10838

PART 3 EXECUTION
(Not Used)

1/25/23 4:32pm
106\VOLS..\SPECS\P33B1514.50
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ATTACHMENT A

Remarks:

Hydraulic Power (HP): .._...2;_3__._._._

o BY BHEET NO. FEV.
P33B-DS-1 [+
&) FLUOR DANIEL g— - -
DATA SHEET 03.16.89 845734
U.S. Department of Energy TAG NO PX-520-002
Hanford Waste Vitrification Plant [SPECIFICATION BECT NO.
Richland, Washington 15145
DOE Contract DE-AC06-86RL10838 SR
ORIG BY CHKD APPRD
SUMP PUMPS R
JALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: 5S 15145
Service ___FLOOR DRAIN CATCHTANK N, Motor Driven — 1 PUMP MATERIALS
SUMP PUMP Casing 04 55
PumpTagNo. _PX520002 .
Pump Mir. ump 1ag Mo tmpeller — 4L S5
——ELO0R DRAIN CATCH TANK SUMP PLIMEP
Size & Type Internal Parts ___304L S.S,
No. Stages Motor Tag No. SAME No. Pumps Req 1
Serial No. Motor Provided By — MANUFACTURER | No. Turbine Driven
Name — WASTE WATER Capacity (L.S. GPM): Temp. (°F): Max. Min,
Pumping Temperature (°F}: Normal 10 Fated 10 Rel. Humid. (%): Max. Min
Normal —_70_ Max, 210 Min. Discharge Pressure (PSIG): 48 | Attitude (Feet):
Specitic Gravity: @ 70 °F= __ 00980 1 Suction Pressure (PSIG): O Indoor (O Heated (O Roof
Vapor Press. (PSIA); — Q.96 Max. Rated — 0 O Outdoor (O Unheated O Sun
Viscostty (CP): @ —Z0. °F= ..0.88 | Differential Pressure (PSI): 28 __ |\ .. classification: 3
Corrosion/Erosion Caused By: Differential Head (Fest); 114 Other:
i o NA
NPSH Available (Feet) Remarks:

PERFORMANCE (To Be Completed By Manutectures)

Proposal Curve No.:
Speed (RPM):
Efficiency {%):
Rated Power (BHP):

Minimum Continuous Flow (GPM):
Thermal Stable

Max. Head Rated Imp. (Feet):
Max. Power Rated Imp. (BHP):

NPSH Required (Feet Water):
3% Head Drop
Suction Specified Speed:

CONSTRUCTION (To Be Completed By Purchaser and Manulacturer)

105\081 1012078457 1 944 MIS/WPS 1-01/25/93 3:.01pm

NOQZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mount: [J Foot 3 Bracket impeller Diameter (Inches) Pressure Gage
Centerline [INearCntrl. [ inline Rated Max. Min. Warm Up
Casing Spiitt [ Axial [J Radial impeller Typs: L] Open O ciosed Baiance Line
Casing Type: [ piffuser 0O Staggered  imp. Suction: O Single [ pouble Packing:
O Single Volute [ poubie volute Imp. Mount: ] Btwn. Brgs (] Overhung Manufacturer
Max. Allowable Pressure (PSIG): Rotation {Coupling End): Ocw Decw Type
At 80°F Bearing {Type/Number); Size/No. Rings
At Nom. Pump Temp. Radial Mechanical Seal:
Hydro Test Pressure (PSIG): Thrust APIClasscode — .
Lubrication Type: [Japis14 Coupling: Manufacturer
O Grease 0 Ring Qit O ol mist Manufactures Model
O Ficed O Flinger O Pressure Type/Model Mir, Code
Remarks: Driver Half-Coupling Mounted By: O Cartridge Type Required
Q Pump Mfr. O Driver Mfr. (O Purchaser Giand Type/Mat'l..

Gland Plate Taps Required for:

(O = By Purchaser g-_Bx Mifr/Purchaser () Quench (O Flush ) Drain (O Vent

P338 - 15145
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ATTACHMENT A

3
B

gY
o DATE REVISION P338.D5 2 0
DATE CONTRACT
& FLuoR DANIEL o
DATA SHEET o NG
PX-520-005
U.S. Department of Energy SO T
Ha?‘flor dw\gstehvnrmcatlon Plant ‘5
ichland, Washington 151
DOE Contract DE-AC06-86RL10838 [FOR CUENT USE
ORIG BY CHKD AFPAD
SUMP PUMPS HBJO ssi.
=
Service ACID DRAIN CATCH TANK No. Motor Driven 1 PUMP MATERIALS
SUMP PUMP C
asing —2045S 0
Pump Tag No. _EX520-005
Pump Mfr. Impeller —eeel .
ACID DRAIN CATCH TANK SUMP PUMP
Size & Type internal Parts . 04L. S8
No. Stages Motor Tag No. — SAME No. Pumps Req L
Serisl No. Motor Provided By —_MANUFACTURER | No. Turbine Driven BLA
LIQUID OPERATING CONDITIONS SITE CONDITIONS
Name WASTE WATER Capacity {U.S. GPM): Temp. F); Max, Min.
Pumping Temperature (°F): Normal 10 Rated 10 | Rel Humid. (%): Max. Min.
Normal 70 Max 210 Min. Discharge Pressure (PSIG): 48 | Aftitude (Feet);
Specific Gravity: @ —Z0_ °F=_._0.0980 Suction Pressure (PSIG): O indoor O Heated (O Roof
Vapor Press. (PSIA): 036 Max. _____ Rated 0@ O Outdoor O Unheated O Sun
Viscosity (CP): @ 7@ °F= ——¢88 | Differential Pressure (PS): .48 Area Classification: 3
Corrosion/Erosion Caused By: Differential Head (Feet): 114 Other:
NPSH Available (Feet): .. MA_ Remarks:

Remarks:

Hydraulic Power (HP): @3

PERFORMANCE (To Bs Completed By Mamdacturer)

Proposal Curve No.:
Speed (RPM):
Efficiency (%):
Rated Power (BHP):

Minimum Continuous Flow (GPM):
Stable
Max. Head Rated Imp. (Feet):

Max. Power Rated Imp. (BHP): —

Thermal

Suction Specified Speed:

NPSH Required (Feet Water):

3% Head Drop

CONSTRUCTION (To Be Completed By Purchaser sand Manutacturer) .

NOZZ1ES SIZE RATING FACING LOCATION MISC. CONNECTIONS SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mount: O Foot [ Bracket Impelfer Diameter (Inches) Pressure Gage
Centerline [ Near Crtrl. [ inline Rated Max, Min. Warm Up
Casing Spiit: L] Axial [ Radial impelier Type: [ Open O closed Balance Line
Casing Type: [ Diftuser [ staggered  Imp. Suction: L] Single [ boubte Packing:
ad Single Volute O poubte volute Imp. Mount: O stwn. Brgs a Overhung Manufacturer
Max. Aliowabis Pressure (PSIG): Rotation (Coupling End): Ocw Occw Type
At 60°F Bearing (Type/Number): Size/No. Rings
At Nom. Pump Temp. Radial Mechanical Seal:
Hydro Test Pressure (PSIG): Thrust AP| Class code
Lubtication Type: O aris14 Coupling: Manufacturer
DOarease DOringoil [Joil Mist Manufacturer Model
O Ficod O Ftinger O pressure Type/Model Mir. Code
Remarks: Driver Half-Coupling Mounted By: QO Cartridge Type Required
QO Pump Mir. O Driver Mfr. (O Purchaser Gland Type/Mat'l.:

10ROS1 01\207\8457 1644 MIS/WP51-01/25/83 5:01pm

Gland Plate Taps Required for:

) = By Purchaser Q_= By Mir/Purchaser (O Quench (O Flush () Drain (O Vent

P33B - 15145
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ATTACHMENT A

Remarks:

Hydraulic Power (HP): @3 =

BHEET MO, REV.
EY
o DATE PESION P33BDS-3 | 0
S FLUOR DANIEL [
DATA SHEET TAG NO
U.S. Department of Energy
Hanford Waste Vitrification Plant SPECIFICATION SECT NO
Richtand, Washington 15145
DOE Contract DE-AC06-86RL10838 FOR CLI
[GAIG BY CHKD APFAD
SUMP PUMPS i
Service — ORGANIC ACID IN CATCH No. Motor Driven I PUMP MATERIALS
Pump Tag No.  EX520-007
Pump Mfr. Impeller —ss
ORGANIC ACID DRAIN CATCH TANK
i 455 000000000
Size & Type SUMP PUMP Internal Parts
No. Stages Motor Tag No. SAME No. Pumps Req 1
Serial No. Motor Provided By  MANUFACTURER | No. Turbine Driven
‘ UQUID OPERATING CONDITIONS SITE CONDITIONS
Name — WASTE WATER Capacity (U.S. GPM): Temp. CF): Max. Min
Pumping Temperature {°F): Normal __10 Rated __10 Fel. Humid. (%): Max. Min
Normal 70 Max, 210 Min. ____ | Discharge Pressure (PSIG): .. #0__________ | Altitude (Feet):
Specific Gravity: @ —..f@. F= 00980 | Suction Pressure (PSIG): O Indoor O Heated (O Roof
Vapor Press, (PSIA): 026 Max. Rated _0 O Outdoor (O Untheated ) Sun
Viscosity (CP): @ — 70 °F= @88 | Differential Pressure (PSI); — 48 |, o ication: 2
Corrosion/Erosion Caused By: Differential Head (Feet): 114 Other:
NPSH Available (Feety: __NIA
Remarks:

PERFORMANCE {To Be Completed By Maswsfacturer)

Proposal Curve No.:
Speed {RPM):
Efficiency (%):
Rated Power (BHP):

Minimum Continuous Flow (GPM).
Thermal Stable

Max. Hoad Rated Imp. (Feet):

Max. Power Rated Imp. (BHP):

NPSH Required (Feet Water):
3% Head Drop
Suction Specified Speed:

CONSTRUCTION (To Be Completed By Purchaser and Manulacturer)

10S\OSV10 112078457 1944, MIS/WPS1-01/25/83 5:0tpm

NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SI2ZE | TYPE
Suction Drain
Discharge Vent
Casing Mount: [ Foot [ Bracket Impeller Diameter (Inches) Pressure Gage
Centerline ] Near Cntrl. O inline Rated Max. Min. Warm Up
Casing Split: 0 Asxial [ Radial impeller Type:  [J Open [ closed Balance Line
Casing Type: L] Diffuser O staggered  imp. Suction: Bl single [ pouble Packing:
O Single Volute O pouble volute imp. Mount; O stwn. Brgs O Overhung Manufacturer
Max. Allowsble Pressure (PSI3): Rotation (Coupling End}: Ocw Ocow Type
At 60°F Bearing (Type/Number): Size/No. Rings
At Nom. Pump Temp. Radial Mechanical Seal:
Hydro Test Pressure (PSIG): Thrust APi Class code
Lubrication Type: Clartsia Coupling: Manufacturer
0 Grease (H Ring Oil [ oil mist Manufacturer Model
O Ficed O Flinger O Pressure Type/Mode! Mfr. Code
Remarks: Driver Hal-Coupling Mounted By: O Cartridge Typs Reguired
O Pump Mfr. O Driver Mfr. (O Purchaser Gland Type/Mat'l.:
Gland Plate Taps Required for:

() = By Purchaser D = By Mir/Purchaser () Quench Q) Flush () Drain () Vent

P33B - 15145




ATTACHMENT A

Normal 70 Max. 210 Min.

Specific Gravity: @ .70 °F= Q8080
Vapor Press, (PSIA): — 026
Viscosity (CP): @ — 20 F= 088

Coftrosion/Erosion Caused By:

Remarks:

Discharge Pressure (PSIG): — 49
Suction Pressure (PSIG):

Max, Rated _ 0
Differential Pressure (PSh: .48
Differential Head (Feet): 114
NPSH Available (Feet): . NA
Hydraulic Power (HP}: — O3

ay SHEET NO. REV.
NO. e REVISION P33B.DS4 0
§FLUOR DANIEL T - |G
DATA SHEET TAG NO
U.S. Department of Energy xS
Hanford Waste Vitrification Plant SPECIFICATION SECTNO.
Richland, Washington 15145
DOE Contract DE-AC06-86RL10838 FOR CLENT USE
LBW( CHKD AFFAD
SUMP PUMPS HBJO sst
i LY
Service GULATED CA No. Motor Driven 1 PUMP MATERIALS
TANK SUMP PUMP Casin 0455
JX520008 9
P No.
Pump Mir, ump Tag No Impellar S.S,
REGULATED DRAINS CATCH TANK
Size & Type SUMP PUMP inernal Parts . X4 SS,
No. Stages Motor Tag No. —_SAME No. Pumps Req 1
Seria! No. Motor Provided By — MANUFACTURER | No. Turbine Driven
] Lioun OPERATING CONDITIONS SITE CONDITIONS
Name WASTE WATER Capacity (U.S. GPM): Temp. F): Max. Min.
Pumping Temperature (°F): Normal —10 Rated 10 Rel. Humid. (%): Max. Min

Altitude (Feet):

(O Indoor QO Heated (O Roof
O Outdoor () Unheated ) Sun
Area Classification: — 3
Other:
Remarks:

PERFORMANCE (To Be Completed By Manulachwrers

Proposal Curve No.:

Spead (RPM):

Efficiency (%):

Rated Power (BHF):

Minimum Contihuous Flow (GPM):
Thermal Stable

Max. Head Rated imp. (Feet):

Max. Power Rated Imp. {(BHP}:

NPSH Required (Feet Water):

Suction Specified Speed:

3% Head Drop

CONSTRUCTION (To Be Completed By Purchaser and Manufacturer)

NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mount; [J Foot [0 Bracket Impeller Diameter {Inches) Pressure Gage
Contertine [INear Crntrt.  [Jinline Rated Max, Min. Warm Up
Casing Split: [ Axial 3 Radial Impeller Type: O Open O ciosed Baiance Line
Casing Type: L Diffuser O staggered  imp. suction:  [Jsingle  [J Double Packing:
O Single Volute O bouble Volute Imp. Mount: O stwn. Brgs O Overhung Manufacturer
Max. Allowable Pressure (PSIG): Rotation {Coupling End): Ocw Occw Type
At 80°F Bearing (Type/Number): Size/No. Rings
At Nom. Pump Temp. Radial Mechanical Seal:
Hydro Test Pressure (PSIG): Thrust AP| Class code
Lubrication Type: [ APl 814 Coupling: Manufacturer
C Grease O Ring Oil O oit Mist Manufacturer Model
O Fiood O Flinger 3 Pressure Type/Model Mfr. Code
Remarks: Driver Half-Coupling Mounted By: O Cartridge Type Required
QO Pump Mir. O Driver Mir. O Purchaser Gland Type/Mat'l.;

10ROS1101\207\BAET 1944 MISAVPE1-01/25/83 5:01pm

() = By Purchaser Q = By Mir/Purchase

Gland Plate Taps Required for;
1 Quench () Flush (O Drain (O Vent

P33B - 15145
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

FLUCR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

Rev, 0

ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE AND
MODEL NUMBER OR EQUAL

| PX-520-002

PX-520-005 Goulds 3171 Size 1 X 1-1/2 - 6ST 22 22 64
PX-520-007 Goulds 3171 Size 1 X 1-1/2 - 65T 22 22 64
PX-520-008 Goulds 3171 Size 1 X 1-1/2 - 6ST 22 22 64

* Equipment shall be of this model number or equal.

+/25/83 4:32pm ATTACHMENT B
106\VOLS..\SPECS\P3361514.50 P33B-15145 Page 1 of 1
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

SECTION 15148
SEALLESS PUMPS
B-595-P-P33B-15148

APPROVED FOR CONSTRUCTION

REVISION 0 WAPA YES ___ NO
ISSUE DATE __Sl-2- 4% QUALITY LEVEL O §
SAFETY CLASS 1 2 3 X 4

ORIGINATOR: CHECKER:

04%743

<¥. J. Ichkhan, Mechanical Engineer  Date

APPROVED BY:

1-26-93

FLUOR DANIEL, INC,
Advanced Technology Division
Fluor Contract 8457

Noie

__
Date

C. J. Divona Lead Discipline Engineer Date

01/25/93 Z:44pm
106\VOLS.. \SPECS\P3381514.80
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838
Rev. 0
SECTION 15148
SEALLESS PUMPS
B-595-P-P33B-15148
TABLE OF CONTENTS
PART PAGE
PART 1 GENERAL . . . . . .. ... .. C b e e e e e e e e e s e s s 1
1.1 SUMMARY . . . . . . . . ¢+« ¢ .. C v e e e e e e e e e 1
1.2 REFERENCES . . . . & & ¢ v v o o v e e et e e e v w . 1
1.3 RELATED REQUIREMENTS . . . . & & v ¢ ¢ v ¢ ¢ v ¢ v o o o . 2
1.4 DEFINITIONS . . . v ¢ v v vt i e e et e e e e s o a e a s 2
1.5  SYSTEM DESCRIPTION . . . . . . . . C e e e e e e e e e e 2
1.6 SUBMITTALS . . . & v v it e et e e e e e e e e e e e e e 2
1.7  CLASSIFICATION OF SYSTEMS AND COMPONENTS . . . . . . . . . . 4
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS . . . . . . . . . . 4
PART 2 PRODUCTS . . . . . v vt et et it e s e e e e e e e e a e w 4
2.1 MATERIALS AND EQUIPMENT . . . . . . .« ¢ v v ¢ v v o v v o . 4
2.2 FABRICATION AND MANUFACTURE . . . . & v ¢ ¢ 4 v ¢ v v v o o & 6
2.3 INSPECTION AND TESTING . . . . . & ¢ v v ¢ 4 v v v e e e v 8
PART 3 EXECUTION . . . . . . . . . . . .. e e e e e e e s e e e e e 9
ATTACHMENTS
ATTACHMENT TITLE
A DATA SHEETS
B EQUIPMENT MAXIMUM ENVELOPE AND MODEL NUMBER OR EQUAL
01/25/93 2:44pm

106\VOLS.. \SPECS\P33B1514.80 P33B-15148-1



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

PART 1 GENERAL

1.1

1.2

01/25/83 2:44pm

Rev., 0
SECTION 15148
SEALLESS PUMPS
SUMMARY
This specification section covers the technical requirements for
the design, fabrication, inspection and testing of sealless
centrifugal pumps.
REFERENCES
The publications tisted below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.
AMERICAN NATIONAL STANDARDS INSTITUTE {ANSI)
ANSI B73.1M 1984 Horizontal End Suction Centrifugal
Pumps for Chemical Process
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code
ASME Section VIII, 1989 Rules for Construction of Pressure
Division 1 Vessels
AMERICAN WELDING SOCIETY (AWS)
AWS D1.1 1990 Structural Welding Code Steel,
12th Edition
ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)
AFBMA 9 1990 Edition - Load Ratings and Fatigue
Life for Ball Bearings
AFBMA 11 1990 Edition - Load Ratings and Fatigue
Life for Roller Bearings
HYDRAULIC INSTITUTE (HI)
HI 1983 Standards for Centrifugal, Rotary and

Reciprocating Pumps, 14th Edition

106\WVOLS.. \SPECS\P3381514.80 P338~15148-1



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

1.3

1.4

1.5

1.6

1.6.1
1.6.1.1

01/25/93 2:44pm

Rev.

INSTRUMENT SOCIETY OF AMERICA (ISA)
ISA S20 1981 Specification Forms for Process
Measurement and Control Instruments,
Primary Elements and Control Valves
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard 1978 Guards for Rotating Equipment
Instruction 1-12.14

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

RELATED REQUIREMENTS
Specification Section 01730 Operation and Mainténance Data

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

Specification Section 16150 Motors - Induction for General
Service

DEFINITIONS

FAT Factory Acceptance Test

NPSH - Net Positive Suction Head
RPM - Revolutions Per Minute
TEFC - Totally Enclosed Fan Cooled

SYSTEM DESCRIPTION
(Not Used)
SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Regquirements section of the Order/Subcontract.

Drawings

A. Certified dimensional outline drawings shall be submitted.
These drawings shall include dimensions, shipping weights,
operating weights and clearances to be maintained. They
shall also show design temperatures and pressures, size and
location of all connections, 1ifting supports, materials of
construction and corrosion allowances. Drawings which
include the base frame shall include base plate thickness at

106\WOLS.. \SPECS\P33B1514.80 P33B-15148-2

0



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

1.6.2
1.6.2.1

1.6.2.2

1.6.2.3

1.6.2.4

1.6.2.5
1.6.2.6
1.6.3

01/25/93 2:44pm

Rev.

the foundation bolts, location of anchor bolts and size of
control panel fastenings.

B. Sectional drawings shall be submitted for Buyer approval.
These drawings shall show inside arrangement construction
and details for each component.

C. Allowable loads on both the pump discharge nozzles and
suction nozzles shall be furnished.

A1l drawings shall include a detailed Bill of Materials. This
shall list manufacturer, type and rating of all components.

Technical Data

Design Calculations - Seller shall provide an engineering

design analysis with supporting calculations used to establish
horsepower requirements, shaft sizes, bearing loads and operating
characteristics in accordance with data sheets (Attachment A).
These calculations shall be sufficiently complete to permit
second-party review.

Descriptive Literature - Descriptive literature shall be provided.
This literature shall include equipment ratings, model numbers,
operating characteristics and technical descriptions.

Data Sheets

A. Completed data sheets as indicated in P33B-DS-1 through
DS-17 {Attachment A).

B. Complete ISA 520 specification forms for process measurement
and control instruments, primary elements and control
valves.

Pump Performance Curves - Pump performance curves shall be
provided. These curves shall include pump brake horsepower,
efficiency, required net positive suction head (NPSH), viscosity
and specific gravity corrections.

Nozzle loadings in accordance with ANSI B73.1M.

Factory Acceptance Tests (FATs) as defined in Paragraph 2.3.
Spare Parts List

A list of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include

sufficient data to permit procurement either from original
manufacturer or any subsupplier.

106\VOLS.. \SPECS\P33B81514.80 P33B-15148-3
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

1.6.4

1.7

1.8
1.8.1

1.8.2

Rev.

Installation, Operation and Maintenance Manuals
Seller shall provide operation and maintenance manuals. These
shall cover the centrifugal sealless pumps furnished in accordance
with this specification section. These manuals shall fully detail
sequences of disassembly, repair, adjustment, reassembly,
lubrication and troubleshooting. Troubleshooting sections shall
include fault trees to guide both mechanical and electrical
diagnostics. The manuals shall include reduced-size copies of any
assembly drawing, subassembly drawing or parts list needed for
routine maintenance and overhaul. This data shall be submitted in
accordance with Specification Section 01730. Complete installa-
tion manuals shall also be submitted.
CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)
PROJECT OR SITE ENVIRONMENTAL CONDITIONS
Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia
C. Outside Design Temperature

1) Maximum Design Temperature 110°F

2) Minimum Design Temperature -20°F

3) Wet Bulb Design Temperature 68°F

Operating Environment

A. Normal Temperature 60°F to 104°F
B. Maximum Temperature 104°F
C. Relative Humidity Not controlled

PART 2 PRODUCTS

2.1
2.1.1

01/25/93 2:44pm

MATERIALS AND EQUIPMENT
General Requirements

Sealless pumps shall be furnished by a manufacturer normally
engaged in the production of industrial sealless pumps. The pump

106WVOLS.. \SPECS\P33B1514.80 P33B-15148-4

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

2.1.2

2.1.3

01/25/93 2:44pm

Rev. 0

furnished in accordance with this specification section shall be a
sealless centrifugal pump designed and constructed in accordance
with the requirements of ANSI B73.1M. The sealless pump furnished
shall have a magnetic drive.

A1l exposed moving parts shall have heavy-duty removable guards
provided in accordance with OSHA Standard Instruction 1-12.14.

Seller shall be responsible for pump design, selection and
performance. Pump characteristics and selection shall be in
accordance both with ANSI B73.1M and the Hydraulic Institute
Standards (HI).

Baseplates and Supports

A fabricated steel drive baseplate shall be furnished for the
separate mounted motor pump assembly. The baseplate material
shall conform with the pump material. This baseplate shall be
designed such that all equipment and auxiliary piping are located
within its confines. It shall be rigid enough to maintain pump
machinery alignment during shipping without the need for grouting.

Lifting Tugs or other arrangements for hoisting and handling the
assembled unit during field erection shall be provided.

A. Pump and motor support pads shall be machined flat and in
the same plane within 0.002 inch per foot between pads.

B. Motor support pads shall be machined to provide a shim
height of not less than 3/16 inch.

C. That portion of the baseplate under the pump shall have a
drain pan with raised lip construction. The drain pan shall
have a connection at the pump outboard end.

D. Shaft centerlines shall be of sufficient height above the
baseplate to permit piping of all auxiliary connections.

E. No unit component except the motor conduit hox shall
overhang the drained area of the baseplate.

F. Anchor bolt size shall be not less than 3/4-inch diameter.

G. Pipe supports shall provide piping flexibility and
accessibility necessary for proper operation and
maintenance.

Maximum envelope sizes and model numbers of equipment or equal are
illustrated in Attachment 8.

106\VOLS..\SPECS\P33E1514.80 P33B-15148-5



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fiuor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

705
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2.2
2.2.1

2.2.2

2.2.3

2.2.4

2.2.5

01/25/93 2:44pm

FABRICATION AND MANUFACTURE
General Requirements

The pump operating point shall be within 10 percent of the peak
efficiency on the pump performance curve. Horsepower requirements
shall not exceed the nominal rating of the motor as shown on the
nameplate at design conditions and at maximum horsepower along the
pump curve. This excludes the service factor.

A1l rotating parts of the assembled equipment shall operate
throughout the required range without excessive vibration, thrust
or noise. The noise level shall not exceed 85 dB at 3 feet
peripheral around the pump skid.

Pump Casing

Pump casings shall be designed for the maximum discharge pressure
at pumping temperature and hydrostatic test pressure at ambient
temperature. Materials, casting factors and the quality of any
welding shall be in accordance with ASME Section VIII, Division 1.
Code stamp and data report forms are not required.

Magnetic Drive

The design shall use magnets to ensure non-slip pump operation to
400°F throughout the entire performance range. It shall also have
zero leakage.

Materials

Pump casing material shall be in accordance with ANSI B73.1M. The
material shall be identified in accordance with this standard.
Bearings and shafts shall be Seller's standards for the intended
service.

Castings shall be sound. No shrink, blow holes, scale, blisters
or other defects shall be permitted. Surfaces shall be cleaned by
Seller's standard methods. All casting burrs shall be filed or
ground flush with the casting surface. The use of plastic or
cement compounds to repair leaks and defects in pressure casings
shall not be permitted.

Bearings

Bearings shall be sized to take the thrust loads of 150 percent
of rated capacity at maximum speed. The life for antifriction
bearings specified therein shall be L-10 of 100,000 hours service
life calculated in accordance both with AFBMA 9 and AFBMA 11. The
bushings shall provide long internal bearing life across the duty

106\OLS...\SPECS\P33B 1514.50 P33B-15148-6
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2.2.7

2.2.8

2.2.9
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Rev. 0

range. An internal bushing holder shall be used to ensure correct
alignment of the rotating element.

Vibration

Major rotating components such as impellers and balancing drums
shall be dynamically balanced in accordance with ANSI B73.1M.
Peak-to-peak vibration limits shall apply to all pumps. These
limits shall cover rotor vibration during shop and field tests at
rated speed throughout the full operating capacity. Peak-to-peak
limits measured on the shaft are as follows:

M)

™ 1800 and below

Coupling

Pump manufacturer shall mount pump and motor half couplings.
Coupling shall be rated for not less than 150 percent of motor
nameplate horsepower at design rpm. All metal flexible coupling
shall be keyed to both shafts and shall be the dielectric type.
Couplings and guards shall be in accordance with OSHA Standard
Instruction 1-12.14,

Safety Guarding

A1l safety guards, color coding, signs, accessibility, etc., shall
be in accordance with OSHA Standard Instruction 1-12.14. Safety
guards shall be designed such that the guarded equipment is easily
accessible for maintenance.

Electric Motors
Transfer switch for emergency power supply is not required.

Motors shall be integral, foot-mounted, Totally Enclosed Fan
Cooled (TEFC), squirrel-cage induction type. They shall have
normal starting and breakdown torque. Motors shall be in
accordance with Specification Section 16150 except as modified
herein.

Coatings

After completion of all fabrication procedures the external
surfaces of each pump shall be thoroughly cleaned of all foreign
material, including rust, in accordance with SSPC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel surfaces shall not be painted unless
specified otherwise.

106\VOLS...\SPECS\P33B1514.80 P338-15148-7
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2.2.13.4

2.2.13.5

2.2.13.6

2.2.13.7

2.3

01/25/03 2:44pm

Rev.

Welding

A1l pump unit assembly welding requirement for baseplates and
supports shall be in accordance with AWS D1.1.

Labeling

Labeling and tagging shall be in accordance with Specification
Section 15196, Paragraph 2.2.2, Type 6. This shall be in addition
to the manufacturer's identification plate. The pump shall be
provided with a cast in or permanently attached direction of
rotation arrow located on the drive end of the pump.

Packaging

Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust-inhibiting compound.

Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts of compatible material with the
flange.

Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

Pump Unit Assemblies shall be shipped fully assembled on
baseplate.

Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, 1ifting and unloading.

Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

Al11 shipping boxes shall be identified by Seller's order number,
equipment number and equipment description.

INSPECTION AND TESTING

Inspection and testing shall be in accordance both with HI
Standards and ANSI B73.1M.

106\WOLS..\SPECS\P3381514.80 P33B-15148-8
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2.3.1
2.3.1.1

2.3.1.2

2.3.1.3

Rev.

Factory Acceptance Tests {FATs}

Seller shall shop test the unit to verify pump performance. A
detailed shop testing procedure shall be submitted for Buyer
approval before testing begins. Buyer shall be notified in
advance of all source testing. Buyer reserves the right to
witness all tests (FATs).

Pump shall be tested at the factory to provide detailed perform-
ance data and demonstrate its conformance to specifications. The
pump shall be hydrostatically tested for a period of time not less
than 30 minutes. The test pressure shall be not less than one

and one-half times the head capabilities of the maximum diameter
impeller for the casing at shutoff, plus the pump maximum
allowable suction head. In no case shall the test pressure be
tess than 250 psig. Pump casing shall be tight at the test
pressure. During the test no visually-detectable leakage shall
occur at any joint.

Seller shall furnish certified shop test curves and FAT reports.
These curves shall show the pump's head-capacity, efficiency and
brake horsepower in accordance with HI Standards.

PART 3 EXECUTION

01/25/83 2:44pm

(Not Used)

END OF SECTION
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o 8y PEVISION SHEET NO. FEV.
5 FLUOR DANIEL —PRALR P338-DS-1 - 0
DATA SHEET 03-14-90 845734
U.S. Department of Energy TAG NO.
Hanford Waste Vitrification Plant PX-520-001
Richland, Washington ECIFICATION SECT ND.
DOE Contract DE-ACO06-BE6RL10838 15148
ORIG BY CHKD APPADTH
SEALLESS PUMPS . st
|ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: SS 15148
FLOOR DRAIN CATCH TANK No. Motor Driven L PUMP MATERIALS
Service _IIANSFER PUMP Pump Tag No, _PX820001 Casing gl S5
Pump Mir. FLOOR DRAIN CATCH TANK TRANSFER impeller 304L S.5.
Size & Type PUMP Internal Parts 304L 5.5.
No. Stages Motor Tag No. SAME No. Pumps Req !
Serial No, Motor Provided By MANUFACTURER No. Turbine Driven
UQuID OPERATING CONDITIONS SITE CONDITIONS
Name. . _WASTEMATFR | Capacity (U.S. GPM): Temp. (°F): Max. Min
Pumping Temperature (°F): Normal 75 Rated 75 Rel. Humid. (%): Max. Min
Normal _7¢ Max. Min. Discharge Pressure (PSIG): 62 Altitude (Feet):
Specitic Gravity: @ 70 g 08960 Suction Pressure (PSIG): QO Indoor (O Heater ) Roof
Vapor Press. (PSIA): 0.36 Max. Rated 0.6 Q Outdoor O Unheater (O Sun
Viscosity (CP): @ 70 op__088 Differential Pressure (PSi). 62 Area Classification: 3
Corrosion/Erosion Caused By: Differential Head (Feef): 144 Other:
Remarks: NPSH Available (Feet): s Remarks;
Hydraulic Power (HP): 27
PERFORMANCE (To Be Completed By Manufacturer)
Proposal Curve No.: Minimum Continucus Flow (GPM): NPSH Required (Fest Water):
Speed (RPM): Thermal Stable 3% Head Drop
Efficiency (%): Max. Head Rated Imp. {Feef): Suction Specified Speed:
Rated Power {BHP): Max. Power Rated Imp. (BHP):
CONSTRUCTION (To Be Completed By Purchaser and Manufacturer)
NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mount: OFoct [ Bracket Impeller Diameter (Inches) Pressure Gage
Centerine [ INear Cntr. [ inline Rated Max. Min. Warm Up
Casing Spiit: L Axial O Radial impellet Type: ] Open O ciosed Balance Line
Casing Type: [ Diffuser [ staggered  tmp. Suction: O singte [ pouble Packing:
O Single Volute O bouble Volute Imp. Mount: [ etwn. Brgs 0 Overhung Manufacturer
Max. Allowable Pressure (PSIG): Rotation (Coupling End): Ocw Ocew Type
At 60°F Bearing (Type/Number): Size/No. Rings
At Nom, Pump Temp. Aadial Mechanical Seal:
Hydre Test Pressure (PSIG): Thrust APl Class code
Lubrication Type: O arie14 Coupling: Manufacturer
DO arease O ring O O oit Miet Manufacturer Model
OFicod O Flinger D Pressure Type/Model Mfr. Code
Remarks: Driver Hal-Coupling Mounted By: (O Cartridge Type Required
O Pump Mft. () Driver Mir. (O Purchaser Gland Type/Mat'l.:
Giland Plate Taps Required for:
10810611011 207\84571874 MIS/WPS1-01/26/83 1:27pm () = By Purchaser (1= By Mir/Purchaser () Quench O Flush () Drain O Vent

P33B - 15148




TSHEET NO. REV.
BY
NO. AEVISION
RATE P338-DS-2 L
FLUOR DANIEL DATE TONTRACT
DATA SHEET A 031400 845734
U.S. Department of Energy A TAG NO.
Hanfora Waste Vitrification Plant PX.520-003
Richland, Washington /N SPECIFICATION SECT NO.
DOE Contract DE-AC06-86RL10838 15148
SEALLESS PUMPS /\ ORIG BY CHKD APPRD
ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: S5 15148
REGULATED DRAINS CATCH Neo. Motor Driven 1 PUMP MATERIALS
Service " TANK TRANSFERPUMP o Casing 204l SS
Tag No. PX520-003
Pump Mir. ump Tag Mo Impeller 304 SS
REGULATED DRAINS CATCH TANK |  Part ce
i it
Size & Type TRANSFER PUMP ernal Paris 304l
No. Stages Motor Tag No. SAME No. Pumps Req 1
Serial No. Motor Provided By ———MANIEACTIUBER | No. Turbine Driven
LUQUID . OPERATING CONDITIONS SITE CONDITIONS
Name Capacity (U.S. GPM): Temp. (°F): Max. Min
Pumping Temperature (°F): Normal 7€ Rated 70 Rel. Humid. (%): Max. Min
Normal _70___ Max 120 Min. Discharge Pressure (PSIG): 80 | anitude (Foet):
Specific Gravity: @ 70 °F= 098980 _ | Suction Fressure (PSIG): O Indoor OHeater (O Roof
: [4) 06
Vapor Press. (PSIA): . 28 Max. Rated O Outdoor O Unheater O Sun
Viscosity (CP): @ —Z0 °F=_—088 | pigrerential Pressure PSH: 80 Area Classification: 3
Corrosion/Erasion Caused By: Differential Head (Feet): 139 oth )
or:
. NPSH Available (Feet): 3
Remarks: vailsble (Feet} Remarks:
Hydraulic Power (HP): 25

PERFORMANCE (To Be Completed By Manufacturer)

Proposal Curve No.:
Speed (RPM):
Efficiency (%);
Rated Power (BHP):

Minimum Continuous Flow (GPM):
Stable
Max. Head Rated Imp. (Feet):
Max. Power Rated Imp. (BHF):

Thermal

Suction Specified Speed:

NPSH Required (Feet Water);

3% Head Drop

10SOSV101\20T\B457 1875. MIS/WPS1-01/26/03 1:40pm

CONSTRUCTION (To Be Compieted By Purchaser and Manufacturer)
NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mount: O Foot [ Bracket Impellsr Diameter {Inches) Fressure Gage
Centertine [ INearCntr.  [Dinline Rated Max. Min. Wearm Up
Casing Spit: [ Axial O Radiai impeller Type: [ Open O ciosed Balance Line
Casing Type: O piftuser O Staggered  Imp. Suction: O Single O pouble Packing:
a Single Volute O oouble volute Imp. Mount: C etwn. Brgs O Overhung Manufacturer
Max. Allowabie Pressure (PSIG): Rotation (Coupling End): D cw Ocow Type
At BO°F Bearing (Type/Number): Size/No. Rings
At Nom. Pump Temp. Radial Mechanical Seal:
Hydro Test Pressure (PSIQ): Thrust APIClasscode =
Lubtication Type: O ari 614 Coupling: Manufacturer
Oarease Oringoil [ o mist Manufacturer Model
O Fiood | Flinger O pressure Type/Model Mfr. Code
Remarks: Driver Hal-Coupling Mounted By: O Cariridge Type Required
O Pump Mfr. O Driver Mir. (O Purchaser Gland Type/Mat'l.:

Gland Plate Taps Required for:

() = By Purchaser g = By Mfr/Purchaser () Quench () Flush O Drain O Vent

P33B - 15148




ATTACHMENT A

aY SHEET NO. REV.
NO. REVISION
DAIT P328-DS-3 0
FLUOR DANIEL DATE CONTRACT
DATA SHEET 51590 45734
U.8. Department of Energy TAGNG. PX-520-004
Hanford Waste Vitrification Plant o
Richland, Washington SPECIFICATION SECT NO.
DOE Contract DE-AC06-86RL10838 15148
ORIG BY CHKD APPRD
SEALLESS PUMPS
HBJO SSL
ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: H-2-123360-2 (5SS 15148)
ACID DRAIN CATCH TANK No. Motor Driven ! PUMP MATERIALS
Service __TIANSFER PUMP PI520-004 Casing 204 5.8,
Pump Tag No. 2040 S.5
Pump Mfr. ACID DRAIN CATCH TANK Impetler -
Size & Type TRANSFER PUMP Internal Parts
1
No. Stages Motor Tag No. SAME No. Pumps Req
Serial No, Motor Provided By MANUFACTURER
No. Turbine Driven _bLA
LQUID OPERATING CONDITIONS SITE CONDITIONS
Name _MWASTF WATFRGACH) | Capacity (U.S. GFM): Temp. {°F): Max. Min
Pumping Temperature (°F}: Normal ad Rated __3¢ Rel. Humid. (%): Max. Min
Normal 79 Max. Min. Discharge Pressure (PSIG): st Altitude (Feet):
Specific Gravity: @ 70 op_ 08880 Suction Pressure (PSIG): C Indoor O Heater () Roof
Vapor Press. (PSIA): 0.36 Max. Rated 0.60 O Outdoor (O Unheater O Sun
Viscosity (CP): @ 70 __ *F= __0.88 Differential Pressure (PSI): 50 Area Classification; 3
Corrosion/Erosion Caused By: ACID Differential Head (Feet): 116 Other:
Remarks: NPSH Available (Feet): 3 Remarks:
Hydraulic Power (HP): 0.9

PERFORMANCE (To Be Completed By Manufacturer)

Proposal Curve No.:
Speed (RPM):
Efficiency (3¢):
Rated Power (BHP):

Minimum Continuous Flow (GPM}:
Stable
Max. Head Rated imp. (Feet):
Max. Power Rated Imp. (BHP):

Thermal

NPSH Required (Feet Water):
3% Head Drop
Suction Specified Speed;

CONSTRUCTION (To Be Completed By Purchaser and Manufacturer)

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: [ aPi 14
Ocrease O Ring 0il [ oil Mist
O Fiood O Flinger [ pressure

Remarks:

105\0SY 10142078457 1876. MIS/WPS 1:01/26/83 10:05am

NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mount: [ Foot [J Bracket Impeller Diameter (inches) Pressure Gage
Certerline  [INear Cntrl.  [Jinline Rated Mex. Min. Warm Up
Cesing Spiit: [ J Axial [ Radial impeller Type: [ Open [J closed Batance Line
Casing Type: L Ditfuser O staggered  tmp. Suction: D single D bouble Packing:
a Single Volute O bouble Valute Imp. Mount: O Btwn. Brgs O Overhung Manufacturer
Max. Allowable Pressure (PSIG): Rotation (Coupling End): Dlew [ cow Type
At 60°F Bearing (Type/Number): Size/No. Rings o _________

Radial Mechanical Seal:

Thrust APIClasscode
Coupling: Manufacturer

Manufacturer Model

Type/Model Mir. Code
Driver Hali-Coupling Mounted By: QO Cartridge Type Required
O Pump Mfr. O Driver Mir. (O Purchaser Gland Type/Mat'l.:

Gland Piate Taps Required for:

) = By Purchaser [] = By Mfr/Purchaser (O Quench (3 Flush ) Drain O Vent

P33B - 15148




ATTACHMENT A

o, Y SHEET NO. REV.
DATE P33B.DS 4 (]
FLUOR DANIEL TATE CONTRACT
DATA SHEET 031590 845734
U.S. Department of Energy NS pxsz0.006
Hanford Waste Vitrification Plant
Richland, Washington SPECIFICATION SECT NO.
DOE Contract DE-AC06-86RL10838 15148
ORIG BY CHKD APFRD
SEALLESS PUMPS
HBXO SSL
R
JALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: 5SS 15148
ORGANIC AGID DRAIN CATCH No. Metor Driven ! PUMP MATERIALS
Service — TANK TRANSFER PUMP PX.520-006 Casing 204 5.5,
Pump Tag No. 3041 5.5
Pump Mir. impeller el
ORGANIC ACID DRAIN CATCH TANK
Size & Type TRANSFER PUMP internal Paris S.S.
1
No. Stages Motor Tag No. SAME No. Pumps Req
. . MANUFACTURER
Serial No. Motor Provided By
No. Turbine Driven
LIQUID OPERATING CONDITIONS SITE CONDITIONS
Name __MASTE WATFR ARG ACIN) | Capacity (U.S, GPM): Temp. (°F): Max. Min.
Pumping Temperature (°F): Normal % Rated % | Rel. Humid. (%): Max. Min.
Normal 70 Max. Min. Discharge Pressure (PSIG): 519 Altitude (Feet):
Specific Gravity: @ 70 op=_10 Suction Pressure (PSIG): O Indoor O Heater (O Roof
Vapor Press, (PSIA): 0.36 Max. 26 Rated 060 O Outdoor O Unheater O Sun
Viscosity (CP): @ —70_ °F= 9098 DHferential Pressure (PSI): 973 Area Classification: 3
Cormrosion/Erosion Caused By: ACID Differential Head (Feet): 118 Other:
Remarks: NPSH Available (Feet): C Remarks:
Hydraulic Power (HP): 0.8
PERFORMANCE (To Be Compieted By Manufactured)
Proposal Curve No.: Minimum Continuous Flow {GPM): NPSH Required {Feet Water):
Speed (RPM): Thermal Stable 3% Head Drop
Efficiency (%): Max. Head Rated Imp. {Feet): Suction Specified Speed:
Rated Power (BHP): Max. Power Rated Imp. (BHP):
CONSTRUCTION {To Be Completed By Purchaser and Manidfacturer)
NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mount: L] Foot O eracket impelier Diameter (Inches) Pressure Gago
Conterine  [INearCrtr. [ inline Rated Max, Min. Warm Up
Casing Spit: [ Axial [J Radial impelier Type: ] Open O closed Balance Line
Casing Type: U Diffuser [l staggered  imp. Suction: [ Singte 3 pouble Packing;
(] Single Volute [ Double Voiute Imp. Mount: O etwn. Brge O Overhung Manufacturer
Max. Allowable Pressure (PSIG); Rotation (Coupling End): Ocw Ocew Type
At 60°F Bearing (Type/Number): Size/No. Rings
At Nom. Pump Temp. Radial Mechanical Seal:
Hydro Test Pressure (PSIG): Thrust API| Ciass code
Lubrication Type: D APl 614 Coupling: Manufacturer
O Grease  Oring ol 0 oil mist Manufacturer Modet
O Fiood [ Fiinger [ Pressure Type/Model Mir, Code
Remarks: Driver Half-Coupling Mounted By: O Cartridge Type Required
QO Pump Mfr. O Driver M. (O Purchaser Gland Type/Mat'l.:
Gland Plate Taps Required for:
103\0S\101120T\64571851. MIS/WPS 1-01/26/93 10:07am () = By Purchaser g = By Mir/Purchaser (O Quench (O Flush O Drain O Vent

P33B - 15148




ATTACHMENT A

NO. BY REVISION SHEET NO. REV.
LATE P338.DS-5 [
FLUOR DANIEL GATE CONTRACT
DATA SHEET 01500 45734
U.S. Department of Energy TN pxs20.000
Hanford Waste Vitrification Plant
Richltand, Washington SPECIFICATION SECT NO.
DOE Contract DE-AC06-86RL10838 15148
T—
ORIG BY CHKD AFFRD
SEALLESS PUMPS
HBJO SSL
e
ALL [TEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: S35 15148
FLOOR DRAIN SAMPLING No. Motor Driven L PUMP MATERIALS
Service TANK TRANSFER PUMP P mp T g N PY-520-009 Casing m 5.5,
u ag No.
Pump Mfr FLOOR DRAIN SAMPLING TANK Impeller J04L S.S.
Size & Type TRANSFER PUMP Internal Paris 4L 5.5,
No. Pumps Re: 1
No. Stages Motor Tag No. SAME No. T rb'P D?
i ; MANUFACTURER ' en
Serial No. Mutor Provided By ©. Turbine Lrtv
UQUID OPERATING CONDITIONS SITE CONDITIONS
Name _WASTF WATER Capacity (U.S. GPM}: Temp. (F): Max. Min
Pumping Temperature {°F): Normal _ 7> PRated—75 | Rel Humid. (%); Max. Min
Normal 72 Max. Min. Discharge Pressure (PSIG): 62 Alitude (Feet):
Specific Gravity: @ 70 _F=_0880 _ | guction Pressure (PSIG): Q indoor QO Heater (O Roof
Vapor Press. (PSIA): 0.3 Max. Rated 0.60 O Outdoor O Unheater O Sun
Viscosity (CP): @ — 20 °F= _ 098 Differential Pressure (PS): &2 Area Classification: 3
Corrosion/Erosion Caused By: Ditferential Head (Feet): 144 Other:
Remarks: NPSH Available (Feet): . Remarks:
Hydraulic Power (HP): 27

PERFORMANCE (To Be Compisted By Manufaciurer)

Proposal Curve No.:
Speed (RPM}:
Efficiency (%):
Rated Power (BHP):

Minimum Continucus Flow {GPM):
Thermal Stable

Max. Head Rated Imp. {Feet):
Max. Power Rated Imp. (BHP):

NPSH Reguired (Feet Water):
3% Head Drop
Suction Specified Spaed:

CONSTRUCTION (To Be Completed By Purchaser and Manufacturer)

NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mount: [J Foot [ Bracket impeller Diameter (Inches) Pressure Gage
Centerine [ Near Cntr. [ iniine Rated Max, Min, Warm Up
Casing Spit: [ Axial L[] Radial Impeller Type:  [J Open O ciosed Balance Line
Casing Type: [ Diffuser [ staggered  imp. Suction: [ single O bouble Packing:
0 Single Volute 1 Double Votute Iimp. Mount: 1 Biwn. Brgs O Overhung Manufacturer
Max. Allowable Pressure (PSIG): Rotation {Coupling End): Ocw Ocow Type
At 60°F Bearing (Type/Number): Size/No. Rings

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: arie14
Oarease [ ring oil 3 oil Mist
O Fiood (] Flinger [ Pressure

Remarks:

10S\0SVIG1A20T\8457 1863. MIS/WPS1.01/28/83 10:18am

Radial Mechanica! Seal;

Thrust APIClasscode
Coupling: Manufacturer

Manufacturer Maodel

Type/Model Mir. Code

Driver Hailf-Coupling Mounted By:
O Pump Mir. (O Driver Mir. (O Purchaser

(3 = By Purchaser _D = By Mfr./Purchaser (3} Quench (O Flush (O Drain (O Vent

Q Cartridge Type Required
Gland Type/Mat'l.:
Gland Plate Taps Required for:

P33B - 15148
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ATTACHMENT A

o, BY EVISION SHEET NC. REV.
DATE. P33B-DS-6 0
FLUOR DANIEL DATE CONTRACT
DATA SHEET 032369 4573
TAG NO.
Hiantord Wasto Vinificancy Plant Fro0002
Richland, Washington SFECIFICATION SECT NO
DOE Contract DE-AC06-86RL10838 15148
SEALLESS PUMPS ORIG BY CHKD AFFR'D
J. Janzen SSL
ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: H-2-123362-8 (SS 15148)
No. Motor Driven ! PUMP MATERIALS
Service _ SUGAR SOLUTION FEED PUMP PX.540-002 Casing — JOMNESS
Pump Tag No.
Pump Mtr. SUGAR SOLUTION FEED PUMP Impeller I04L/316L 8.5.
Size & Type Internal Parts S04L/3T6L S.8.
No. Stages Mator Tag No. SAME No. Pumps Req 1
Serial No. Motor Provided By MANUFACTURER No. Turbine Driven
LIQUID OPERATING CONDITIONS SITE CONDITIONS
Name SUCROSE ZS% BYWEIGHTI | Capacity (U.S. GPM): Temp. (°F); Max. Min
Pumping Temperature (°F): Normal Rated 138 Ral. Humid. {%): Max. Min
Normal 100 Max 100 Min. Discharge Pressure (PSIG): 36. Altitude (Feet):
Specific Gravity: @ 100 oF= 1383 Suction Pressure (PSIG): C Indoor QO Heater (O Roof
Vapor Press. (PSIA): 0.85 Max, —_____  Rated 0.9 O Outdoor (O Unheater (O Sun
Viscosity (CP): @ —120_ of= 808 Differential Pressure (PSN): — >0 Area Classification: 3
Cortrosion/Erosion Caused By: Differential Head (Feet): 63.4 Other:
Remarks: NPSH Available (Feet): .6 Remarks:
Hydrautic Power (HP): 0.018
PERFORMANCE (To Be Completed By Mamsfacturer)
Proposal Curve No.: Minimum Continucus Flow (GPM): NPSH Required (Feet Water):
Speed (RPM): Thermal Stable 3% Head Drop
Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:
Rated Power (BHP): Max. Power Rated Imp. (BHF}:
CONSTRUCTION (To Be Completed By Purchaser and Manidacturer)
NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mourt: [J Foot O sracket Impeller Diamster (Inches) Pressure Gage
Centerline [ Near Cntrl. O inline Rated Max. Min. Warm Up
Casing Split: [ Axial 3 Radial impeller Type: L] Open O Giosed Balance Line
Casing Type: [ Diffuser O sggered  Imp. Suction: [ single [ bouble Packing:
O Single Volute O pouble volute imp. Mount: 3 Btwn. Brgs O Overhung Manufacturer
Max. Aliowable Pressure (PSIG): Rotation (Coupling End): Ocw Ocew Type
At 50°F Bearing (Type/Number): Size/No. Rings
At Nom. Pump Temp. Radial Mechanical Seal:
Hydro Test Pressure (PSIG): Thrust AP| Class code
{Lubrication Type: O arisia Coupling: Manufacturer
[ Grease O Ring Oil O oil mist Manufacturer Model
(W] Fiood O Flinger [ Pressure Type/Model Mir. Code
Remarks: Driver Hal-Coupling Mounted By: Q Cartridge Type Required
O Pump Mir. O Driver Mi. (O Purchaser Gland Type/Mat'l.:
Giland Plate Taps Required for:
105VOS\101\207\8457 1854 MISAVPS1-D1/26/63 1.42pm ) = By Purchaser []= By Mfr./Purchaser (3 Quench () Flush (O Drain () Vent

P3a3B - 15148



ATTACHMENT A

By SHEET NO. REV.
NO. REVISION
LATE P33B-DS-7 0
FLUOR DANIEL DATE CONTRACT
DATA SHEET 040689 845734
U.S. Department of Energy NS oy se0-004
Hanford Waste Vitrification Plant i
Richland, Washington SPECIEICATION SECT RO
DOE Contract DE-AC06-86RL10838 15148
ORIG BY CHKD APPRD
SEALLESS PUMPS
— — J. Janzen §SL
ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: H-2-123362-8 (55 15148)
OFF-GAS TREATMENT No. Motor Driven ! PUMP MATERIALS
. CHEMICAL FEED PUMP
Service Casin 316l S8
Pump Tag No. PX540-004 ¢
Pump Mfr OFF-GAS TREATMENT CHEMICAL Impolier JELSS,
Size & Type FEED PUMP Internal Parts 316L S.S.
) Neo. Pumps Re: 1
No. Stages Motor Tag No. SAME p 9
Serial No. Motor Provided By MANUFACTURER No. Turbine Driven
LIQUID OPEBATING CONDITIONS SITE CONDITIONS
Name IBD __ Capacity (U.S. GPM): Yemp. (°F): Max. Min
Pumping Temperature (°F): Normal 3 Rated __5.53 Rel. Humid. (%): Max. Min
Normal 77 Max. 77 Min. Discharge Pressure (PSIG): — 114 | Atitude {Feet):
Specific Gravity: @ L4 of= 0897 Suction Pressure (PSIG): O Indoor (O Heater O Roof
Vapor Press. (PSIA): 046 Max, — __ Rated___ 08 O Outdeor O Unheater (O Sun
Viscosity (CP}: @ 77 *F— __ 0877 Differential Pressure (PSI): 106 Area Classification: 3
Corrosion/Erosion Caused By: Differential Head {Feet): 4.5 Cther:
Remarks: NPSH Available (Feet): 33.7 Remarks:
Hydraulic Power (HP}): 0.043

PERFORMANCE (To Be Completed By Manstacturen)

Proposal Curve No.:
Speed (APM):
Efficiency (%):
Rated Power (BHP}:

Minimum Continuous Flow {GPM):
Stable
Max. Head Rated Imp. {Feet):
Max. Power Rated Imp. (BHP):

Thermal

NPSH Required {Feet Water):
3% Head Drop
Suction Specified Speed:

CONSTRUCTION (To Be Completed By Purchaser and Manufacturer)

NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mount: O Foot ] Bracket Impeller Diameter (Inches) Pressure Gage
Centerline [INearcrtr.  dinline Rated Max. Min, Warm Up
Casing Split: ) Axial O Radial Impeller Typs: L1 Open O ciosed Balance Line
Casing Type: L] Diffuser O staggered  Imp. Suction: O single O bouble Packing:
O Single Volute O pouble Volute Imp. Mount: [ Btwn. Brgs a Overhung Manutacturer
Max. Allowable Pressure (PSIG): Rotation (Coupling End): D cw DOcow Type
At 60°F Bearing (Type/Number): Size/No. Rings
At Nom. Pump Temp. Radial Mechanical Seal:
Hydro Test Pressure (PSIG): Thrust APiClass code
Lubrication Type: I:] APl 614 Coupling: Manufacturer
[ Grease O Ring Oil O oil Mist Manufacturer Model
[J Flood O Flinger O pressure Type/Model Mir. Code
Remarks: Driver Half-Coupling Mounted By: (O Cartridge Type Required

105\05\101\507\“571887.MIS/WF51-0‘I26!93 11:10am

O Pump Mir. O Driver Mfr. (O Purchaser

(3 = By Purchaser . By Mfr./Purchase

Giand Type/Mat’l.;
Gland Plate Taps Required for:

1O Quench (O Flush (O Drain () Vent

P338 - 15148
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ATTACHMENT A

By SHEET NO. AEV.
NO. REVISION
DATE P338-DS-8 0
FLUOR DANIEL DATE TONTRBCT
DATA SHEET 032389 845734
U.S. Department of Energy TAG NG PYX540-006
Hanford Waste Vitrification Plant
Richland, Washington SPECHICATION SECT NO.
DOE Contract DE-AC06-86RL10838 15148
ORIG BY CHKD APPHD
SEALLESS PUMPS
JJanzren SSL
ALL [TEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: H-2-123362-10 {SS 15148)
POTASSIUM HYDACYIDE Ne. Motor Driven L PUMP MATERIALS
Service FRIT MODIFIER FEED PUMP 540008 Casing 3181 S.5.
Pump Tag Ne.
Pump Mfr. impelier 316L 8.5.
Size & Type FEED PUMP internal Parts
No. Stages No. Pumps Req 1
9 Motor Tag No. SAME . .
Serial No . MANUFACTURER No. Turbine Driven
: Metor Provided By
UQUID QOPERATING CONDITIONS . SITE CONDITIONS
Name —_POTASSIUM EVRRAXINE | Capacity (U.S. GPM): Temp. CF): Max. Min.
—_ (51.7% BY WEIGHT) Normal 3 Rated __6-88 Rel. Humid. (%): Max. Min.
Pumping Temperature °F): Discharge Pressure {PSIG): 372 Altitude {Feet):

Normal 77 Max. 1% Min. Suction Pressure (PSIG): QO Indoor O Heater (O Roof
Specific Gravity: @ 77 - 1528 Max. Rated 12 ) Outdoor ) Unheater (O Sun
Vapor Press, (PSIA): 0.46 Differential Pressure (PSI): el Area Classification: 3
Viscosity (CP): @ —22— °F= 8581 Differential Head (Feet): 544 Other:

Corrosion/Erosion Caused By: NPSH Available (Feet): 29 Remarks:
Remarks: Hydraulic Power (HP): 0.145

PERFORMANCE (To Be Completed By Manufacturer)

Proposal Curve No.:
Speed (RPM):
Efficiency (%):
Rated Power (BHP):

Minimum Continuous Flow (GPM):
Thermal Stable

Max. Head Rated imp. (Feet):

Max. Power Rated Imp. (BHP):

Suction Specified Speed:

NPSH Required (Feet Water):

3% Head Drop

CONSTRUCTION (To Be Completed By Purchaser and Manufaciurer)

NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mount: O Foot [ Bracket Impeller Diameter {Inches) Pressure Gage
Centerline [ Near Cntl. [ iinline Rated Max. Min. Warm Up
Casing Spit: [ Axial (I Radial impeller Type: [ Open O cicsed Balance Line
Casing Type: O pittuser a Staggered  Imp. Suction: 0 Single CJ poubte Packing:
O Single Volute O poutie volute Imp. Mount: 3 stwn. Brgs O Overhung Manufacturer
Max. Allowable Pressure (PSIG): Rotation {Coupling End): Oow DOcow Type
At 60°F Bearing (Type/Number): Size/No. Rings

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: O aPi 614
[JGrease [ Ring Gil O oil Mist
O Floed O Flinger O Pressure

Remarks:

1OS\0OS\1011207\8457 1881 MIS/WPS1-01/26/93 11:25am

Radial Mechanical Seal:

Thrust AP Class code —
Coupling: Manutacturer

Manutacturer Model

Type/Model Mir. Code

Driver Half-Coupling Mounted By:
O Pump Mir. O Driver Mir. () Purchaser

(O Cartridge Type Required

Gland Type/Mat'l.:

Gland Plate Taps Required for:
O = By Purchaser [J = By Mir/Purchaser () Quench (3 Flush (O Drain (O Vent

P33B - 15148



ATTACHMENT A

ar SHEET NO. REV.
NO. . REVISION
g P33B-DS-9 0
FLUCR DANIEL el DATE CONTRACT
DATA SHEET - N?auao 845734
}_J{.S.fDe \?vnmencl oflenergy " - PX540009
anford Waste Vitrification Plant
Richland, Washington SPECIFICATION BECT NO
DOE Contract DE-AC06-86RL10838 15148
ORIG BY CHKD AFFRD
SEALLESS PUMPS
L. Janzen SSL
[ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: H-2-123362-14 {SS 15148)
No. Motor Driven L PUMP MATERIALS
Service FORMIC ACID FEED PUMP purms . P.540.009 Casing F16L 88
P Tag No. 3161 S5
Fump M FORMIC ACID FEED PUMP Impeller
Size & Type Internal Parts 316L S.5.
No. Stages No. Pumps Req 1
9 Motor Tag No. SAME No. Turbine Dri
. 6. [uroine Jriven
Serial No. Motor Provided By MANUFACTURER
LIQUID OPERATING CONDITIONS SITE CONDITIONS
Name _FORMIC ACID /90% BY WEIGHT) | Capacity (U.S. GPM): Tamp. (°F); Max. Min
Pumping Temperature (°F): Normai %4 Rated ¥4 Rel. Humid. (%): Max. Min
Normal —77_ Max. .77 Min, Discharge Pressure (PSIG): — 128 ! Ahitude {Feet):
Specific Gravity: @ —77__ = _1-201 Suction Pressure (PSIG): Olndoor O Heater () Rool
Vapor Press. (PSIA): 1.06 Max. Rated 0.8 (O Outdoar (O Unheater O Sun
Viscosity (CP): @ .00 F=__18 Differential Pressure (PSl): —!2 Area Classification: 3
Cotrosion/Erosion Caused By: Differentiat Head (Feet): 232 Other;
Remarks: NPSH Available (Feet): 27 Remarks: 1% SCHEQULE 160, TYPE 3161
Hydraulic Power (HP): 0.03 USED FOR THE TRANSFER LINE

PERFORMANCE (To Be Completed By Marufacturer)

Proposal Curve No.:
Speed (RPM):
Efficiency {%):
Rated Power (BHF):

Minimum Continuous Flow (GPM):

Thermal Stable

Max. Head Rated Imp. (Feet):
Max. Power Rated Imp. (BHF):

NPSH Required (Feet Water):
3% Head Drop
Suction Specified Speed:

CONSTRUCTION (To Be Completsd By Purchaser and Manutachures)

NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS SIZE | TYPE
Suetion Drain
Discharge Vent
Casing Mount: [ Foot [ Bracket impeller Diamater (Inches) Pressure Gage
Centerfine  [1NearCntr. [ intine Rated Max. Min. Warm Up
Casing Spiit: O axial O Radia Impeller Type: 0 Open O closed Balance Line
Casing Type: L] Diffuser [ suggered  Imp. Suction: L] Single O pouble Packing:
O Single Volute O pouble Volute Imp. Mount: [ stwn. Brgs a Overhung Manufacturer
Max. Allowable Pressure {PSIG): Rotation (Coupling End): O ew O cew Type
At 60°F Bearing (Type/Number): Size/No. Rings
At Nom. Pump Temp. Radial Mechanical Seal:
Hydro Test Pressure (PSIG): Thrust APIClasscode o
Lubrication Type: Clarie14 Coupling: Manufacturer
[JGrease [ Ring Gil O oil Mmist Manufacturer Model
O Fiood O Flinger [ pressure Type/Model Mir. Code
Remarks: Driver Half-Coupling Mounted By: (O Cartridge Type Required
O Pump Mfr. O Driver Mir. O Purchaser Giand Type/Mat'l.:

105\08\1 01\207\8457 1862 MIS/WPS1-01/26/03 1:44pm

{O = By Purchaser - By Mfr/Purchaser O Quench (O Flush O Drain () Vent

Giand Plate Taps Required for:

P338 - 15148



NO. REVISION SHEET NO. REV
FLUOR DANIEL P33B-0S-10 0
DATE CONTRACT
U.S. Department of Energy TAG NO.
Hanford Waste Vitrification Plant PX.540-015
ichland. Washington "SPECIFICATION SECT NO.
DOE Contract DE-ACO05-86RL10838 15148
SEALLESS PUMPS oG EY !C“*'D APPRD
- - o e —————
ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: H-2-123362-18 (SS 15148)
NITRIC ACID (50%) No. Motor Driven 1 PUMP MATERIALS
. FEED PUMP —JosdSual 0000000
Service Pump Tag No. PX.540.015 Casing
Pump Mir. _NITRIC ACID (50%) Impeller Y- - ¥ ) [
Size & Type —  Ji3M6L
Mo Stacer —EEED PUMP ——-——:‘"’I';" ""‘; -
P S Motor Tag No. SAME 0. —umps 1ed
Serial No. Motor Provided By — MANUFACTURER | No- Turbine Driven
LQUID OPERATING CONDITIONS SITE CONDITIONS
Name ., NITRIC ACID (50% BY WEIGHT) | Capacity (U.S. GPM): Temp. CF): Max. Min
Pumping Temperature (°F): Normal 10 Rated __I375 | Rel. Humid. (3): Max. Min
Normal ZZ Max. 77 Min. Discharge Pressure (PSIG): — 158 ___ | Altitude (Feet):
Specific Gravity: @ .. ZZ ‘F=___ 1304 | Suction Pressure (PSIG): O Indoor O Heater (O Roof
Vapor Press. (PSIA): 0.30 Max. Rated 10 O Outdoor (O Unheater (O Sun
Viscosity (CF): @ IZ_ °F= L75 Differential Pressure (PSl): 148 ______ | Area Classification: 2
Corrosion/Erosion Caused By: Differential Head (Feet): 264 Other:
Remarks: NPSH Available (Feet): 265 Remarks:
Hydraulic Power (HP): 012

PERFORMANCE (To Be Completed By Manufacturer)

Proposal Curve No.:
Speed {RPM):
Efficiency (%):
Rated Power (BHP):

Minimum Continuous Flow (GPM):
Therrnal Stabie

Max. Head Rated Imp. (Feet):

Max. Power Rated Imp. (BHP):

NPSH Required (Feet Water):
3% Head Drop
Suction Spacified Speed:

CONSTRUCTION (To Be Completed By Purchaser and Manufacturer)

At 80°F

Bearing (Type/Number):

NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE | TYPE
Suction Drain
Discharge Yent

Casing Mount: O Foot O Bracket Impeller Diameter (Inches) Pressure Gage

Centerline I NearCntr. [ inline Rated Max. Min. Warm Up

Casing Split:  [J Axiat O Radial impeller Type: L] Open D Closed Balance Line

Casing Type: [ Diffuser O staggered  Imp. Suction: O single O pouble Packing:

] Single Volute O pouble Yolute Imp. Mount: L1 Btwn. Brgs O Overhung Manufacturer

Max. Atlowable Pressure (PSIG): Rotation (Coupling End): Ocw Occw Type

Size/No. Rings

At Nom. Pump Temp.
Hydro Test Pressure (PSIG):

Lubrication Type: O APl 614
O Grease O Ring 0il O oil Mist
I Ficod O Flinger O Pressure

Remarks:

10S\OS\ 1D 1\ 204\8457 1813.001/WPS1-01/28/83 11:28am

Radial Mechanicel Seal:

Thrust APl Class code
Coupling: Manufacturer

Manufacturer Modei

Type/Model Mir. Code
Driver Half-Coupling Mounted By: O Cartridge Type Required
QO Pump Mfr. O Driver Mft. O Purchaser QGland Type/Mat'l.;

Gland Plate Taps Required for;

O = By Purchaser [l = By Mir/Purchaser (O Quench ) Flush O Drain () Vent

P33B - 15148




ATTACHMENT A

BY SHEET NO. REV.
NO. REVISION
—DATE P338-DS- 11 0
FLUOR DANIEL DATE CONTRACT
DATA SHEET 040389 845734
L.S. Department of Energy VGRS 50018
Hanford Waste Vitrification Plant
Richland, Washington SPECIFICATION SEGT NO.
DOE Contract DE-AC06-86RL10838 15148
ORIG BY CHKD APFAD
SEALLESS PUMPS
4A J. Janzen SSL
— . -
ALL [TEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: H-2-123362-19 {55 15148)
NITRIC ACID No. Metor Driven ! PUMP MATERIALS
Service DECON FEED PUMP 540018 Casing 3041 (316 S.S.
Pump Tag No. 6L S.S
PUI‘I‘IP Mr. h'T'r H, J04L131 2N
NITRIC ACID
Size & Type DECON FEED PUMP internal Parts 304L/316L S.5.
No. Stages SAME No. Pumps Req 1
Motor Tag No. No. Turbine Driven
i . MANUFACTURER
Serial No. Motor Provided By
_ LUQUID OPERATING CONDITIONS _SITE CONDITIONS
Name _NTRICACID (12% W8 | Capacity (U.S. GPM): Temp. (*F): Max. Min.
POTASSIUM PERMANGANATE (0.75% W) Normal 2 Rated —#1:25 Rel. Humid. (%): Max. Min.
Pumping Temperature {°F): Discharge Preasure (PSIG): 222 Altitude (Feet):

Normal — 77 Max. Min. Suction Pressure (PSIG): Q) Indoor (O Heater O Roof
Specific Gravity: @ 77 op= 1064 Max. Rated 4.7 { Outdoor (O Unheater () Sun
Vapor Press. (PSIA): 046 Differential Pressure {PS[): 227.5 Area Ciassification: 3
Viscosity (CP): @ —2? °F= . 085 Differential Head (Feet): 493.0 Other:

Corrosion/Erosion Caused By: NPSH Available (Fest}: 403 Remarks:
Remarks: Hydraulic Power (HP): 8.471 :

PERFORMANCE (To Be Completed By Manufacturer)

Proposal Curve No.:
Speed (RPM):
Efficiency (%):
Rated Power (BHP):

Minimum Continuous Flow (GPM):
Thermal Stabie

Max. Head Rated imp. (Feef):

Max. Power Rated Imp. (BHP):

Suction Specified Speed:

NPSH Required (Feet Water):

3% Head Drop

CONSTRUCTION (To Be Completed By Purchaser and Maniufacturer)

105\08\101\204\8457 1884 001/WP51-01/26/83 11:33am

NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS SIZE | TYPE
Suction Drain
Discharge Veant
Casing Mount; O Foot [ eracket impelier Diameter (Inches) Pressure Gage
Centerline ] Near Cntrl, B inline Rated Max. Min. Warm Up
Casing Split: [ Axial [ Radial Impaller Type:  [J Open O cioned Balance Line
Casing Type: L] Ditfuser O Staggered  Imp. Suction: a Single O oouble Packing:
O Single Volute O pouble volute Imp. Mount: O Btwn. Brgs O Overhung Manufacturer
Max. Allowable Pressure (PSIG): Rotaticn (Coupling End): Ocw Occw Type
At 60°F Bearing (Type/Number): Size/No. Rings
At Nom. Pump Temp. Radial Mechanical Seal:
Hydro Test Pressure (PSIG): Thrust API Class code
Lubrication Type: D api 614 Coupling: Manutacturer
[ Grease O Ring Oil O oil Mist Manufacturer Model
[ Fioed O Flinget O Pressure Type/Model Mir. Code
Remarks: Driver Half-Coupling Mounted By: O Cartridge Type Required
O Pump Mfr. O Driver Mir. (O Purchaser Gland Type/Mat'l.:

Gland Plate Taps Required for:

(O = By Purchaser [] = By Mfr/Purchaser (O Quench (O Flush Q Drain {3 Vent

P338 - 15148




ATTACHMENT A

NO. Y \ON SHEET NC. REV.
DATE PI3B-DS 12 0
FLUOR DANIEL DATE TONTRACT
U.S. Department of Energy TAGNO o 540027
Hanford Waste Vitrification Piant
Richland, Washington SPECIFICATION SECT NO.
DOE Contract DE-AC06-86RL10838 15148
ORIG BY CHKD APPHR D
SEALLESS PUMPS
Q J. Jarzen SSL
{ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: H2123362-18 15148
QRALIC ACID No. Motor Driven ! PUMP MATERIALS
Service _ DECONTAMINATION FEED PUMP Casing 6L 5.5
PX-540-021
Pump Tag No.
Pump Mir. Impetler 316L 8.5.
' CUALIC ACID DECONTAMINATION
Size & Type FEED PUMP Internal Parts J16L S.5.
No. Stages SAME No. Pumps Req 1
? Mator Tag No. No. Turbine Driven
Serial No. Motor Provided By MANUFACTURER )
LU OPERATING CONDITIONS BITE CONDITIONS
Name CMALIC ACID {10% BY WEIGHD) __ { Capacity (U.S. GPM}: Temp. °F): Max, Min
Pumping Temperature °F): Normal .20 Rated . #7-25 Rel. Humid. (%): Max. Min.
Normal 77 Max. 150 Min. Discharge Pressure (PSIG): 2.7 Altitude (Feet):
Specific Gravity: @ 77 _ o= 1038 Suction Pressure (PSIG): QO Indoor (O Heater O Roof
Vapor Press. (PSIA): 045 Max. Rated %6 O Outdoor () Unheater (O Sun
Viscosity (CP): @ 77 f= 1.09 Differential Pressure (PSI): 227.1 Area Classification: 3
Corrosion/Erosion Caused By: Differential Head (Feet}: 506.8 Other:
Remarks: NPSH Avatiable (Fest) 41.2 Remarks.:
Hydraulic Power (HP): 5.462
PERFORMANCE {To Be Complated By Manufacturer)
Proposal Curve No.: Minimum Continuous Flow (GPM}: NPSH Required (Feet Water):
Speed (RPM): Thermal Stable 3% Head Drop
Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:
Rated Power {BHP}: Max. Power Rated Imp. (BHP):
CONSTRUCTION (To Be Completed By Purchaser and Manutactures)
NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE | TYPE
Suction Drain
Discharge Vert
Casing Mount: O Foot O eracket Impelier Diameter (Inches) Pressure Gage
Centeine [ NearCntd.  [Dinline Rated Max. Min. Warm Up
Casing Spit: [ Axal O Radial tmpeller Type: 1 Open [ closed Balance Line
Casing Type: [ Diffuser O staggered  imp. Suction: () Single [ bouble Packing:
d Single Volute [J Doubie Volute Imp. Mount: O etwn. Brgs O Overhung Manufacturer
Max. Allowable Pressure (PSIG): Rotation (Coupling End): Jew Ocew Type
At 60°F Bearing (Type/Numben): Size/No. Rings
At Nom. Pump Temp. Radial Mechanical Seal:
Hydro Test Pressure (PSIG): Thrust APl Class cod@ m
Lubrication Type: Oaris14 Coupling: Manufacturer
[ Grease O Ring Oil I oil mist Manufacturer Model
C Fiood Orf linger [ Pressure Type/Model Mfr. Code
Remarks: Driver Half-Coupling Mounted By: (O Cartridge Type Required
Q Pump Mtr. O Driver Mfr. (O Purchaser Gland Type/Mat'l.:
. Giland Plate Taps Required for:
105\05\ 10112078457 1896 MIS/WPS1-01/26/93 11:36am_ (O = By Purchaser 0- By Mfr/Purchaser () Quench (O Flush (O Drain (3 Vent

P338 - 15148
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE AND MODEL NUMBER OR EQUAL

(U} MODEL NUMBER®
PX-520-001 A21 Kontro-Arrange 1-1/2 x 1 x 8 52 21 16
“ PX-520-003 A21 Kontro-Arrange 1-1/2 x 1 x 8 52 21 16
| PX-520-004 Kontro-Arrange 1-1/2 x 1 x 6 32 18 12
PX-520-006 Kontro-Arrange 1-1/2 x 1 x 6 32 18 12
Px-520-009 A21 Kontro-Arrange 1-1/2 x 1 x 8 52 21 16
PX-540-002 Viking series 897-GG-R Drive 58 14,25 15
PX-540-004 Kontro-Arrange 1 x 1 x 6 18 15 13
PX-540-006 Kontro-Arrange 1 x 1 x 6 18 15 13
PX-540-009 Kontro-Arrange 1 x 1 x 6 18 15 13
PX-540-015 Kontro-Arrange 1 x 1 x 6 18 15 13
PX-540-018 H53EH Kontro 3 x 2 69 20 73
PX-540-021 H53EH Kontro 3 x 2 69 20 73
PX-540-023 TC18 Kontro 1 x 1 20 10.5 12.5
PX-540-025 TC18 Kontro 1 x 1 29 10.5 12.5
PX-540-029 Kontro-Arrange 1 x 1 x 5 28 19 13
PX-540-036 Kontro-Arrange 1 x 1 x 5 28 19 13
H PX-540-037 A21 Kontro-Arrange 1-1/2 x 1 x 8 52 21 16

* Equipment shall be of this model number or equal.

_ ATTACHMENT B
T0OVOLS ASPECS\PIIB1S14.50 P33B-15148 Page 1 of I



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838
Rev. 0
SECTION 15196
IDENTIFICATION AND TAGGING METHODS
FOR MECHANICAL EQUIPMENT
B-595-P-P33B-15196
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

SECTION 15196
IDENTIFICATION AND TAGGING METHODS
FOR MECHANICAL EQUIPMENT

PART 1 GENERAL

1.1

1.2

1.3

1.4

1.5

01/25/93 3:19pm

SUMMARY

This specification section describes the technical requirements

for the design, material and fabrication of permanent and
temporary identification methods applicable to manufactured or
procured parts, subassemblies and assemblies.

REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred

to in the text by the basic designation only.
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANST Al13.1 1981 (Rev. 85) Scheme for the
Identification of Piping Systems

INSTRUMENT SOCIETY OF AMERICA (ISA)

ISA RP60.6 1984 Nameplates, Labels and Tags for
Control Centers, Recommended Practice

MILITARY STANDARDS
MIL-STD-889B 1988 (Notice 2) Dissimilar Metals
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)
OSHA 29 CFR 1910.96 1990 Ionizing Radiation
RELATED REQUIREMENTS
(Not Used)
DEFINITIONS
(Not Used)
SYSTEM DESCRIPTION
(Not Used)
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1.6

1.6.1

1.6.2

1.7

1.8

Rev.

SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

Seller shall submit material safety data sheets for Buyer
approval. These data sheets shall certify that all materials used
for the application and removal of marking on corrosion-resistant,
stainless steel and some nickel-based alloys shall be free of
halides and low melting-point elements to the extent specified in
Paragraph 2.1.1.1 B.

Seller shall submit certification of the processes used for
permanent marking. Tools used to apply permanent marking and the
resultant mark shall be in accordance with the applicable
requirements in Paragraph 2.2. To preclude repeated examination
of production marking, tools and sample markings made by said
tools shall be examined to determine accordance with applicable
requirements.

CLASSIFICATION OF SYSTEMS AND COMPONENTS
{Not Used)
PROJECT OR SITE ENVIRONMENTAL CONDITIONS
(Not Used)

PART 2 PRODUCTS

2.1
2.1.1
2.1.1.1

01/25/83 3:19pm

MATERIALS AND EQUIPMENT
Materials

Material Compatibility - Materials used for permanent or temporary
marking or for the removal of markings shall be physically and
chemically compatible with the material to which the markings will
be applied or removed. The following shall be avoided:

A.  The use of dissimilar metals in permanent contact as defined
in MIL-STD-8898.

B. The use on corrosion-resistant, stainless steel and some
nickel-base alloys of materials containing more than:

1) one-half percent by weight of halides (chlorides and
fluoridesg

2) one-half percent by weight of sulfur, and

106WOLS..\SPECS\P33B1519.802 P33B-15196-2
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2.2
2.2.1
S 2.2.1.1

2.2.1.2

2.2.2

2.2.2.1

2.2.2.2

01/25/93 3:19pm

Rev.

3} a sum total of one-half percent by weight of low
melting-point elements such as cadmium, aluminum, lead,
zinc and mercury.

C. Permanent marking of critical stainless steel components
using labels, tape, paint or other marking materials that
could cause crevice corrosion.

FABRICATION AND MANUFACTURE
Requirements

Cleanliness - Surfaces to be marked shall be cleaned of oil,
grease, dirt, corrosion or any other material that would adversely
affect the application or adhesion of the marking.

Legibility - A1l markings shall be clearly legible. Color
markings, including black and white, shall contrast with the color
of the surface to which it is applied. Freehand lettering for the
purpose of temporary marking shall be in the printed form and be
uppercase {caps).

Permanent Identification Methods

Type 1 Vibratory Marking

Type 2 Die Stamping

Type 3 Raised marking forged or cast into the surface
Type 4 Recessed marking forged or cast into the surface
Type 5 Electrochemical etch

Type 6 Nameplate

Type 7 Self-adhesive label

Type 8 Painting

Type 9 Packaging

Type 10 Tagging

Type 1: Vibratory Marking - Vibrating tools shall be fitted with
a carbide marking point or equivalent. Tools shall be adjusted to
produce a shallow, rounded impression 0.003 to .101 inch in depth.
The marking tool tip minimum radius shall be 0.005 inch. The size
(height) of characters produced by vibratory marking shall be
selected within the range of 1/16 to 1/2 inch.

Type 2: Die Stamping - Die stamps shall be low-stress type
stamps. The minimum tip radius of the dies shall be in accordance
with the following character sizes:

106WOLS..\SPECS\P33B1519.602 P33B-15196-3
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Rev. 0

1/16

3/32 0.006
1/8 0.007
3/16 0.008
1/4 0.010
3/8 0.012
1/2 0.014

A. Impression depth shall not exceed 0.10 inch.
B

Die stamp marking shall be applied to a flange, an
integrally-cast or forged boss or pad, the base or support of
the item or other visible low-stress location.

C. The material thickness of an item to be marked shall not be
reduced by die stamping to Tess than the minimum specified on
the component drawing or specification (if available).

2.2.2.3 Types 3 and 4: Raised/Recessed Markings - Raised or recessed
identification markings that are cast into the surface of the item
are acceptable. Recessed markings shall not reduce the material
thickness of an item to less than the minimum specified on the
component drawing or specification. The size of forged or cast
characters called out on the drawing or specification shall only
be limited by the space available, but shall in no case be less
than 0.09 inch in height.

2.2.2.4 Type 5: Electrochemical Etching - The electrolyte and neutralizer
used for electrochemical etching shall be compatible with the
material to be marked. The depth of etching shall be no greater
than 0.5 percent of the material thickness or 0.003 inch,
whichever is less. The size of characters produced by
electrochemical etching shall be selected within the range of 1/16
to 1/2 inch. However, the recommended minimum size is 0.1 inch to
accommodate typing applications.

2.2.2.5 Type 6: Nameplates

A. The physical requirements (e.g., material, nameplate
dimensions, character size and arrangement) for metal
nameplates shall either be detailed on the applicable drawing
or specification; or defined by reference to an applicable
nameplate standard, specification or drawing. Metal
nameplates shall be corrosion-resistant. They shall contain
not tess than the following information:

Equipment description
Purchase order number
Equipment item number

gmﬁ::g&ﬂmmsw.m P33B-15196-4
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2.2.2.6

2.2.2.7

01/25/93 3:19pm

Rev. 0

P.0. item number

Manufacturer's name

Manufacturer's model number

Manufacturer's serial number

Rated capacity

Size and type

Year built

Project identification CVI number (to be marked by Buyer)

A typical metal nameplate layout is shown in Attachment A.

When attached by welding, metal nameplates shall be welded in

accordance with the welding requirements applicable to the
jtem. The attachment method and location on the item of
either nameplate type shall be established on the basis of
stress imposed on the item. The method shall consider
possible crevice corrosion between the nameplate and the item
surface. If the welded nameplate is removed, the affected
area shall be tested in accordance with the welding
requirements applicable to the item.

When used, plastic nameplates shall be specified on the item
drawing or specification in accordance with Attachment B.
This shall include nameplate size, character size and method
of attachment.

Type 7: Self-Adhesive Labels - Self-adhesive labels may be used
for identification provided they are in accordance with the
requirements specified in Paragraph 2.1.1.1. These labels should
be placed in easily-visible locations. When used to mark
components in systems such as piping or electrical systems, or
used as regulatory marking, self-adhesive labels shall be in
accordance with applicable government, society or industry
standards and codes. For example:

A.

When marking a piping system, a recognized standard such as
ANSI A13.1 shall be invoked on the applicable
drawing/specification along with this specification section.

1f labels are used to identify system or component radiation
hazards, a standard such as OSHA 29 CFR Section 1910.96 shall
be specified on the applicable drawing/specification along
with this specification section.

Type 8: Painting - Paints suitable for the purpose and/or as
specified shall be used to apply stenciled markings to items (see
Paragraphs 2.1.1.1 and 2.2.1.2). These markings should be placed
in easily-visible locations. Stenciled markings may be applied
using a template or silkscreen. The size of the stenciled
characters specified on the drawing/specification shall be
selected within the range of 1/3 to 3 inches. The color and type

106\VOLS..\SPECSP33B1518.602 P33B-15196-5
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2.2.2.8

2.2.2.9

2.2.3

2.2.3.1

01/25/93 3.19pm

Rev.

of paint to be used shall also be in accordance with the
drawing/specification. Crafted (freehand sign painted)
application of marking in lieu of stenciling is acceptable with
due consideration being given to the higher cost involved.

Type 9: Packaging - Identical items too small to be identified
individually may be packaged in a box or bag marked with the item
identification as shown in Paragraph 2.2.2.9 A.

Type 10: Tagging

A. Tags shall be of corrosion-resistant metal. They shall be
impression-stamped with not less than the following
information:

Purchase order number
Purchase order item number
Equipment item number CVI number (to be marked by Buyer)

A typical tag layout is shown in Attachment A.

B. Tags shall be attached to the component they identify with
stainless steel wire. Tagging is done in addition to the
equipment nameplate. Equipment shipped in fully-enclosed
containers shall have the information from A. clearly marked
on the container exterior.

C. Miscellaneous parts shall be tagged or marked with the
equipment item number for which they are intended.

D. Equipment which contains insulating oils, antifreeze
solutions or other liquids shall be prominently tagged at
every opening. Tags shall indicate the nature of the
contents and precautions for shipping and storage.

Temporary Identification Methods

Type A Rubber stamp and ink

Type B Rubber roller or wheel and ink

Type C Felt-tip marking pen

Type D Removable self-adhesive label or tape
Type E Label attached with removable tape
Type F Removable tag

Type G Packaging

Type H Scribing tool

Type J Paint stick

Type K Metal tag

Inks - Inks used for all type of temporary markings including
felt-tipped pens, rubber stamps, rubber roller and rubber wheel

106\VOLS..\SPECS\P33B1516.602 P33B-15196-6
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2.2.3.2

2.2.3.3

2.2.3.4

2.2.3.5

2.2.3.6

2.2.4
2.2.4.1

Rev.

shall be in accordance with the requirements of
Paragraph 2.1.1.1 B.

Self-Adhesive Labels and Tape - The adhesives of self-adhesive
labels and tape used for temporary marking shall be in accordance
with the requirements of Paragraph 2.1.1.1.

Tagging - Items not suited for other methods of identification may
be tagged. Tags and attaching materials shall be compatible with
the item material in accordance with Paragraphs 2.1.1.1 A and
2.1.1.1 B. Materials used for temporary identification tagging
shall be selected on the same basis as for permanent
identification tagging (see Paragraph 2.2.2.9).

Packaging - Packaging requirements for temporary identification
shall bg the same as for permanent identification (see Paragraph
2.2.2.8).

Scribing Tool - Scribing tools may be used for temporary
identification during fabrication or construction provided such
marking is not applied to critical surfaces such as finished,
machined or sealing surfaces.

Removal of Temporary Marking - A1l temporary marking shall be
removed from stainless steel and corrosion-resistant material
surfaces after fabrication. All visible traces shall be removed.
Solvent used for marking removal shall be in accordance with
Paragraph 2.1.1.1 B.

Testing
Visual Inspection - Item surfaces and marking shall be visually

inspected to determine accordance with the applicable requirements
specified in Paragraphs 2.2.1.1 and 2.2.1.2.

PART 3 EXECUTION

01/25/93 3:19pm

(Not Used)

END OF SECTION

106\WVOLS.. \SPECS\P33B1519.602 P33B-15196-7
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ATTACHMENT A
LAYOUT EXHIBITS (TYPICAL)

EXHIBIT 1. NAMEPLATE LAYOUT

—— = e
P.0O. NUMBER ITEM NUMBER

SERIAL NUMBER MODEL NUMBER
EQUIPMENT DESCRIPTION

| MANUFACTURED 8Y

S1ZE TYPE
| RATED CAPACITY YEAR BUILT
PROJECT

EXHIBIT 2. TAG LAYOUT
e— et e
P.0. NUMBER H
P.0. ITEM NUMBER
EQUIPMENT ITEM NUMBER

0172553 3:19pm ATTACHMENT A
108\VOLS..\SPECS\P33B1519.602 P33B-15196 Page 1 of 1
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ATTACHMENT B
NAMEPLATE DATA

g

)

Ty
=
1

A

=)

"

—

PRI

45e
/32
DETALL OF
EDGES
3e® /32"
msf' :::lz.g 7 33 SAMPL NAMEPLATE RECOMMENDED
. i/4" SAMP —SI2ZE_ LETTER SIZE
S/ 32" SAMPLE
3 " ALB /32"
3/16" SAMPLE 5/'6 SAM c ate"”
D&E /32"
ACTUAL LETTER SIZES 1-* As Specified

oo ATTACHMENT B
100VOLS, \SPECS\PIIB1519.602 P33B-15196 Page 1 of 2
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NOTES:

01/25/93 3:19pm

Rev. 0

Unless otherwise specified, nameplate material shall be
taminated plastic stock, 1/8-inch thick. Surface shall be
white. Core shall be black.

Nameplate edges shall be beveled in accordance with the
figure. They shall be smooth and without burrs. Letters
shall be sharp and clear, similar to the style depicted in
the figure.

4-40 x 3/8 binding head self-tapping machine screws, pull-
stem rivets, 4-40 machine screws or 1/8-inch diameter drive
rivets shall be used to fasten nameplates. Fastener
materials shall be compatible with base materials in
accordance with equipment specifications. Contact adhesive
or silicon adhesive may be used as an alternative fastening
method where screws/rivets are not desirable.

The nameplate's usable area, letter size and spacing shall be
in accordance with ISA RP60.6, Appendices A-2 and A-3.

ATTACHMENT B

106\VOLS..\SPECS\P33B1519.602 P33B-15196 Page 2 of 2



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

SECTION 15648
PLATE HEAT EXCHANGERS
B-595-P-P33B-15648

APPROVED FOR CONSTRUCTION

P

5 REVISION 0 WAPA YES __ N
Ny ISSUE DATE R-Z-92 QUALITY LEVEL I __ I
= SAFETY CLASS 1__ 2__ 3

|>< — O
s

5

ORIGINATOR: CHECKER:

Y.

. . IcKkiran,”Mechanical Eng. Date

Checker Date

APPROVED BY:

R.8. & ucluoo I-26-93

€. J. Divona Lead Discipline Engineer Date

1/25/83 3:15pm
1061VOL5...\SPECS\P33B1564.80



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Manford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457

[

)

i

| _—

I

71150

DOE Contract DE-AC06-86RL. 10838

Rev. 0
SECTION 15648
PLATE HEAT EXCHANGERS
B-595-P-P33B-15648
TABLE OF CONTENTS

PART PAGE

PART 1 GENERAL . . . . . . . . .. s e h e e e e e e e e “ e e e e e s 1
1.1 SUMMARY . . . . . .. ... e e e e e e e e e e e e e e e 1
1.2 REFERENCES . . & & vt ot i et e e e e e e e e e e e e e 1
1.3 RELATED REQUIREMENTS . . & & v v v vt e e e e e o e e s o 2
1.4 DEFINITIONS . & & . & v e e e e e e e e e e e e e e e e o 2
1.5 SYSTEM DESCRIPTION . . . . . . « « . o« . e e e e e e e s e . 2
1.6 SUBMITTALS . . . . .« ¢« & ¢ v ¢« « « . e h e e e e e e e e e 2
1.7  CLASSIFICATION OF SYSTEMS AND COMPONENT c e e s e e e e e 4
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS . . . . . . . . . . 4

PART 2 PRODUCTS . . & & v i sttt e e e e s u s S v e e e e e e e . 5
2.1 MATERIALS AND EQUIPMENT . . . . . & & v 4 ¢ ¢ o « « . . . 5
2.2 FABRICATION AND MANUFACTURE . . . & &« v v ¢ v v e e v e e o 6
2.3 LABELING . . . . & v ot e e e e e e e e e e e e e e 9
2.4  COATINGS . . . &t et e s e e e e e e e e e e e v e e e 9
2.5 INSPECTION AND FACTORY ACCEPTANCE TESTS (FATs) . . . . . .. 9
2.6  PACKAGING . . . . . v v it e e e e e e e e e e e e 10

PART 3 EXECUTION . . . . . . . . .. .. .. e e e e e e . 10

ATTACHMENTS

ATTACHMENT TITLE

A DATA SHEETS
B EQUIPMENT MAXIMUM ENVELOPE AND MODEL NUMBER OR EQUAL
1/25/93 3:15pm

106\VOLS5.. \SPECS\P33B1564.80

P338-15648-i



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC,
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

SECTION 15648
PLATE HEAT EXCHANGERS

PART 1 GENERAL
1.1 SUMMARY

This specification section covers the minimum technical
requirements for design, fabrication and testing of the plate heat
exchangers. These heat exchangers will be installed in the
Hanford Waste Vitrification Plant in Richland, Washington.

= 1.2 REFERENCES
o,
= The publications listed below form a part of this specification
ot section to the extent referenced. The publications are referred
& to in the text by the basic designation only.
S
o AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
s
ANSI B16.5 1988 Pipe Flanges and Flanged Fittings
ANS]I Bl16.11 1980 Forged Steel Fittings, Socket Welding

and Threaded
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM A480/A480M 1991 (Rev. A) General Requirements for
Flat Rolled Stainless and Heat Resisting
Steel Plate, Sheet, and Strip

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code

ASME Section II, 1989 Material Specifications - Ferrous
Part A Materials

ASME Section V 1989 Nondestructive Examination

ASME Section VIII, 1989 Rules for Construction of
Division 1 of Pressure Vessels

ASME Section IX 1989 Welding and Brazing Qualification

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.1 1990 Structural Welding Code Steel, 12th
Edition

oLe S PECS\P33B1564 80 P33B-15648-1
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1.3

1.4

1.5

1.6

1.6.1

1/25/83 3:15pm

Rev,

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 05063 Welding Pressure Vessels

Specification Section 13252 Precautions for Fabrication,
Handling and Storage of Stainless
Steel and Nickel Alloys

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

DEFINITIONS

FAT - Factory Acceptance Test
NDE - Nondestructive Examination
SYSTEM DESCRIPTION

(Not Used)

SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

General Arrangement Drawings

General arrangement or outline drawings shall be submitted. These
drawings shall contain the following information:

A. Service, item number, project name and location, purchase
order number and Manufacturer's shop order number,

B. A1l overall dimensions, diameters and elevations of all
assemblies and subassemblies. This shall jnclude all
clearances which must be maintained.

C. Thickness of all materials used (including supports).

D. Locations and details of all structural and attachment
welds.

108\VOLS.. \SPECE\PAIB1564.80 P33B-15648-2
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1.6.2

1.6.3

1.6.4

1.6.5

Rev.

E. Location {elevation, projection and orientation) of every
connection to the equipment (i.e., nozzles, brackets, clips,
supports, 1ifting lugs, etc.). Location of nameplates.

F. Location and size of all bolts and bolt-slotted holes for
exchanger support.

Detail Drawings

Shop fabrication or cross sectional and other detail drawings
shall be submitted for Buyer approval. These drawings shall
contain the following information:

A. Full dimensions of all parts and subassemblies. Tolerances
and finishes required wherever applicable.

B. A complete list of materials used for manufacture of the
plate heat exchanger. This list shall include
certifications or degree of testing if this forms part of
the material specifications. This is required if the
assembly drawings list the materials used in general terms
only.

C. Gasket sketches for all joints. These shall provide
dimensions, number required, type and materials.

Completed specification Data Sheets, reflecting the design
parameters shown on Data Sheets P33B-DS-1 and DS-2 (Attachment A).

Mechanical design calculations for the frame assembly shall be
submitted. These calculations shall be complete, with all steps
and data identified, to show accordance with the contract
specifications and its supplements, as well as all applicable
codes and standards. The calculations shall be complete to permit
second-party review. Where computers are used for code
calculations, all assumptions and input data shall be supplied
together with the computer-generated output.

Code Data Book shall include the following:

A. Certified mill test reports. These reports shall state the
specification to which the material complies, the chemical
analysis, physical properties and any heat treatment the
material was given.

B. Manufacturer Data Report, Forms U-1, U-1A or U-2; in
accordance with ASME Section VIII, Division 1.

C. Nameplate rub-off.

D. Hydrotest chart,

172583 3:15pm
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1.6.6

1.6.7

1.6.8

1.6.9

1.6.10

1.6.11

1.7

1.8
1.8.1
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E. Nondestructive examination (NDE) test results.
F. "As-Built" Data Sheets.

Welding submittals shall be in accordance with ASME Section IX,
AWS D1.1 and Specification Section 05063.

Assembly Instruction drawings and complete installation manuals
shall be submitted for the plate heat exchanger.

Factory Acceptance Tests {FATs) as defined in Paragraph 2.5, and
FAT report.

Spare Parts List

A 1ist of recommended spare parts for one (1) year's routine
operation shall be supplied. This list shall include sufficient
data to permit procurement from the original manufacturer or any
subsupplier.

Inspection and checklist shall be submitted in accordance with
Paragraph 2.5.3.

Operation and Maintenance Manuals

Seller shall provide operation and maintenance manuals. These
manuals shall fully detail sequences of disassembly, repair,
adjustment, reassembly, lubrication and troubleshooting.
Troubleshooting sections shall include fault trees to guide both
mechanical and electrical diagnostics. The manuals shall include
reduced-size 11x17 copies of any assembly drawing, subassembly
drawing or parts list needed for routine maintenance and overhaul.
This data shall be submitted in accordance with Specification
Section 01730.

CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)
PROJECT OR SITE ENVIRONMENTAL CONDITIONS

Climatic and Site Environmental Conditions

A. Site Elevation 714 feet above sea
level
B. Barometric Pressure 14.3 psia

106\VOLS.. \GPECS\PA3B1564.80 P33B-15648-4
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C. Outside Design Temperature
1) Maximum Design Temperature 110°F
2) Minimum Design Temperature -20°F
3) Wet Bulb Design Temperature  68°F

Operating Environment

A. Normal Temperature 60°F to 104°F
B. Maximum Temperature 104°F
C. Relative Humidity Not controlled

PART 2 PRODUCTS

2.1
2.1.1

2.1.2

1/25/93 3:15pm

MATERIALS AND EQUIPMENRT
Materials

Plate materials shall be Type 304L stainless steel in accordance
with ASTM A480/A480M. The material specifications, grade and
condition shall be as specified on the exchanger data sheets, All
pressure-retaining materials shall be in accordance with ASME
Section II, Part A.

Equipment

The following requirements shall apply to all plate-type heat
exchangers furnished in accordance with this specification
section. Special heat exchanger requirements established by Data
Sheets P33B-DS-1 and DS-2 {Attachment A).

A. Seller shall guarantee all plate heat exchangers against
defective design, material and workmanship. Seller shall
also guarantee exchanger performance with regard to
capacity, heat duty and pressure drop in accordance with the
process conditions specified on the individual data sheets.

B. Process and Thermal Design

1) Seller shall thermally and hydraulically design the
exchangers to meet the requirements listed on Data
Sheets P33B-DS-1 and DS-2 (Attachment A).

2) Cleanliness factors or fouling resistances to be used
in the thermal design shall be specified on the data
sheets.

106\VOLS.. \SPECS\P33B1564.80 P33B-15648-5
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2.2
2.2.1
2.2.1.1

2.2.1.2

2.2.1.3

2.2.1.4

2.2.1.5

2.2.1.6

2.2.2
2.2.2.1

2.2.2.2

1/25/53 3:15pm

Rev.

3) The exchanger frame shall be designed to permit future
installation of additional plates. This additional
capacity shall be not less than 20 percent.

4) The velocity through stainless steel exchanger inlet
and outlet nozzles shall not be greater than 15 feet
per second.

5) Pressure drop shall be calculated based on the clean
condition.

6) The combined pressure drop attributed to the entrance
and exit flow ports shall not exceed 50 percent of the
total calculated pressure drop.

FABRICATION AND MANUFACTURE
Plates

Plates shall be designed such that each plate can withstand full
maximum operating pressure with no pressure on the adjacent
plates. The minimum thickness of plates before pressing shall be
0.024 inch nominal.

Design of plates shall permit metal-to-metal contact between
adjacent plates.

Gasket grooves shall be designed to contain gaskets within the
grooves, provide full gasket support and prevent over-compression
of the gaskets. This shall be accomplished by metal-to-metal
ptate contact outboard of the gasket grooves.

Port holes not feeding passes between plates shail be fully-
gasketed and vented to the atmosphere.

Plates shall be fully supported from the top carrying bar. They
shall be guided only by the bottom bar with reinforced slots.
Slots shall be an integral part of the plate.

End plates shall be furnished at both the fixed and movable
covers. These end plates shall provide sealing of the first and
last flow passes and provide support to the adjacent plates.

Plate Gaskets

Gaskets shall be compressed to achieve metal-to-metal contact
between plates during operation.

An adhesive compound compatible with the gasket material and of
sufficient thickness to ensure bond strength between plate and
gasket shall be applied to the plate gasket groove surface.

106\VOLS.. \SPECS\P3381564.80 P33B-15648-6
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2.2.2.4

2.2.2.5

2.2.2.6

2.2.3

2.2.3.1

2.2.3.2

2.2.3.3

2.2.3.4

2.2.4
2.2.4.1

2.2.4.2
2.2.4.3

2.2.5
2.2.5.1

2.2.5.2
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Gasket plate surface shall be thoroughly cleaned by means of
solvent cleaning or electro-polishing. Surface shall be dried
before adhesive application. Emery cloth or abrasive powders
shall not be used to clean gasket grooves.

The adhesive (with gasket in place) shall be allowed to cure for
not less than one hour. The curing temperature shall be not less
that the normal operating temperature. Low-pressure saturated
steam or hot water may be used as the heating media. After
curing, all gaskets shall be checked. Deformed gaskets shall be
replaced and the curing operation repeated.

All gaskets except for those between end plates and the head shall
be identical. One-piece gaskets are required.

Relieving grooves shall be provided in the outside gasket in those
locations where an internal gasket is used. The relieving grooves
should be located such that no contamination of liquids can occur,
Fixed and Movable Covers

For single pass counter-current designs, all nozzle connections
shall be located in the fixed cover.

Slotted holes for compression bolts shall be uniformly distributed
around the periphery of both fixed and movable covers.

The movable covers shall be supported from the upper carrying bars
by means of bearings. Covers shall be guided by the bottom bars.

Fixed or movable covers shall not be provided with stiffeners to
compensate for thickness.

Compression Bolts and Nuts

The bolt length shall accommodate the additional plates provided
for in Paragraph 2.1.2 B(3).

The bolts shall have a minimum diameter of not less than 1/2 inch.

Nuts at the fixed cover end shall be captive. Washers shall be
provided at bhoth ends of compression bolts.

Top Carrying Bar

A smooth surface shall be provided along the length of the
carrying bar to allow easy movement of the movable covers.

The carrying bar shall be designed to support 1.5 times the weight
of the flooded exchanger,

106\VOLS.. \SPECS\PA3B1564.80 P33B-15648-7
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2.2.6 Nozzles and Attachments
2.2.6.1 Bolt holes of flanged nozzles shall straddle the centerline.

2.2.6.2 Flanged fittings and nozzles shall be in accordance with ANSI
B16.5.

2.2.6.3 Forged steel lap joint flanges shall be used with all stub ends.
All welds shall be examined by liquid penetrant after all welding
and machining operations are complete.

o 2.2.6.4 Vent and drain connections shall be provided at the high and low
P, points of each exchanger.

e

{od 2.2.6.5 A1l process nozzles shall have a pipe size of not less than 1-1/2
&= inch. These nozzles shall be flanged. Al1 auxiliary connections
L shall be flanged or threaded as specified on Data Sheets P33B-DS-1

s

and DS-2 (Attachment A}. Auxiliary connections shall be blind
flanged or plugged as required.

2.2.6.6 Standard 6000-pound couplings shall be used for threaded
connections. Bar stock plugs shall be in accordance with ANSI
B16.11. These plugs shall be of the round head type.

2.2.6.7 Coupling orientations and projections shall not interfere with
nozzle flange bolting wherever couplings are required in exchanger
nozzles.

2.2.7 Miscellaneous

2.2.7.1 The fixed cover end shall be supported by either two legs or one

leg extending along the entire width of the exchanger. The other
end shall have only one support leg.

2.2.7.2 Exchanger shall be fully self-draining.

ad

2.2.7. Lifting lugs shall be provided. They shall be designed to support

twice the exchanger's maximum dry weight.
2.2.7.4 All plate exchangers shall bear an ASME Code Stamp.
2.2.8 Anchorage Provisions

The Melter Cooling Water Cooler EX-460-001A/B, shall have
provisions to be anchored with a minimum of four 1/2 inch diameter
bolts. Bolt holes shall be 11/16 inch diameter. The process
Cooling Water Cooler EX-450-001A/B, shall have provisions to be
anchored with a minimum of four 5/8 inch diameter bolts. Bolt
holes shall be 13/16 inch diameter.

OLs oECE\PIaB1564.680 P33B-15648-8
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Envelope

The maximum available envelope for the plate heat exchangers and
the model number or equal are shown in Attachment B.

LABELING

Labeling shall be in accordance with Specification Section 15196,
Paragraph 2.2.2, Type 6. This shall be in addition to the
manufacturer's identification plate.

COATINGS

After completion of all fabrication procedures the external
surfaces of each heat exchanger shall be thoroughly cleaned of all
foreign material, including rust, in accordance with S5PC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel surfaces shall not be painted unless
specified otherwise.

INSPECTION AND FACTORY ACCEPTANCE TESTS (FATs)
Nondestructive Examination (NDE)

A. Nondestructive examination methods and acceptance shall be
in accordance both with ASME Section V and Specification
Section 05063.

B. The specific requirements for nondestructive examination
shall be as shown on Seller's drawings by NDE symbols.

Pressure Tests

A. The plate heat exchanger shall be hydrostatically tested at
1.5 times the design pressure corrected for temperature.
The hydrotest procedure shall be in accordance with ASME
Section VIII, Division 1, Paragraph UG-99(b). A)1 tests
shall be made in the presence of a designated inspector and
with his/her specific authorization. Test pressure shall be
maintained for not less than one hour.

B. The test medium for hydrostatic testing shall be in
accordance with Specification Section 13252.

C. Additional welding on the exchanger shall not be permitted
after hydrostatic tests are complete.

D. The exchanger shall be thoroughly drained and dried after
hydrostatic testing.

106\VOLS.. \SPECS\P2361564.80 P33B-15648-9
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2.6.2

2.6.3

2.6.4

2.6.5
2.6.6

2.6.7

Rev.

Shop Inspection

A. Seller shall perform shop inspections of the exchanger.
Seller personnel who make inspections of the exchanger shall
be qualified in accordance with ASME Section VIII,
Division 1, Paragraph UG-91(a). The reference to the
inspector in ASME Section VIII, Division 1, Paragraph UG-90
shall also apply to Seller.

B. The alternative inspections in accordance with ASME Section
VIII, Division 1, Paragraph UG-90(c-2) shall not be
permitted,

PACKAGING

Preparation for shipment and packing shall be in accordance with
seller's standards. At minimum, packaging shall provide
protection against corrosion and damage during normal handling,
shipping and storage. Minimum preparation shall include the
requirements listed below.

Machined surfaces, threads, bearings and bearing housings shall be
protected during shipment by application of grease or other
suitable rust-inhibiting compound.

Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with a minimum of four (4? full
diameter steel bolts and nuts of material compatible with the
flange.

Threaded connections and tapped holes shall be capped or plugged
to prevent thread damage. Compatible materials shall be used.

Plate heat exchanger shall be shipped fully assembled.

Bracing, supports and rigging connections shall be provided to
prevent damaged during shipment, loading and unloading.

Separate or loose parts shall be completely boxed and attached to
the main item to be shipped as a unit. A1) shipping boxes shall
be identified by the Seller's order number, equipment number and
equipment description.

PART 3 EXECUTION

1/25/93 3:15pm

(Not Used)

END OF SECTIONM
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ATTACHMENT A

‘ BY "SHEET ND. FEV.
NO o REVISION P33B.DS-1 o
DATE WACT
§ FLUOR DANIEL 03.90.90 845734
TAG NO
U.S. Department of Energy EX460-001A AND EX460-0018
Hanford Waste Vitrification Plant SPECIFICATION 8ECT No.
Richiand, Washington 15648
DOE Contract DE-AC06-86RL10838 FOR CLUENT USE
OrG BY CHKO AFPAD
PLATE HEAT EXCHANGER s KM
SERVICE COOLER DRAWING NO: H2-12335 SHT 1
DUTY 0.€2X 1 BTUHR EXCHANGER TYPE: HORIZONTAL 18]  VERTICAL L]
VENDOR MANUFACTURERS IDENTIFICATION NO
NQ OF SECTIONS PER UNIT:
NO OF UNITS: £ (ONE OPERATING - ONE SPARE)
HOT SIDE T COLD BIDE
FLUID CIRCULATED: MELTER COOUING WATER TOWER COOLING WATER
TOTAL FLUID; LE/HR 210,000 21,000
VAPOR: LB/HA
LiaUID: LB/HR 210,000 21,000
STEAM:; LB/HR
NON CONDENSABLES: LB/HR
o FLUID VAPORIZED: LB/HR
1]
Ef, FLUID CONDENSED: LB/HR
ik M. W. VAPOR INFOUT
e TEMPERATURE IN: °F 15 75
(= TEMPERATURE OUT: F 113 o
SP GR:
SP HT: BTU/LB X °F
TH COND: BTU/HR F/FTSFT
VISCOSITY: CcCPS
LATENT HEAT: BTU/LB
PRESSURE DROP (MAX ALLOW): PSI 10 0.1
PASSES:
PASSAGES PER PASS:
NO OF PLATES:
HEAT TRANSFER AREA: FT*
LMTD
OVERALL COEFF:
FOULING: HieFxSq, FYBTU .0005 _001
INLET PRESS (MAX): PsI 50 (100 PSIG DESIGN) 58 (100 PSIG DESIGN)
' ' o MECHANICAL DATA FOR ONE UNIT. I
FRAME SIZE
WEIGHTS:  PLATES: LB FRAME: — B TOTAL FLOODED: n_?
MAX PRESSURES:  WORKING. 100 PSIG TEST. _______PSl  MAX WORKING TEMPERATURE: 7150 .
CONNECTIONS: HOT SIDE’' _FIROFRF COLD SIDE £ 150¢# RF
SIZE & TYPE
FRAME MATERIAL: FINISH
PLATE MATERIAL: J04L S5 FINISH
GASKET MATERIAL:
BUSH MATERIAL:
EXTRAS
THERMOMETERS:
PRESSURE GAUGES:
REMARKS:
2) TWO COOLERS ARE REQUIRED: 1 OPER., 1 SPARE
SAFETY CLASSIFICATION _3__
105\08\101\207\8457 1885, MIS-01/25/93 4:25pm

P338-15648



ATTACHMENT A

BY SHEET NO. REV.
NO A RevISion - PIRB-DS-2 e
C
g FLUOR DANIEL 05.-08.90 845734
TAG NO

U.S. Department of Energy EX450-001 AND EX450-0018

Hanford Waste Vitrification Plant [SPECIFICATION SECT NO

Richiand, Washington 15648

DOE Contract DE-AC06-86RL10838 [FOR CLIENT USE

PLATE HEAT EXCHANGER S, Swocmbury | oM |
service BROCESS COOLING WATER COOLER DRAWING NO: HE2-1203GH SHT T
DUTY BTU/HR EXCHANGER TYPE: HORIZONTAL lZi VERTICAL D
VENDOR MANUFACTURERS IDENTIFICATION NO
NO OF SECTIONS PER UNIT:
NO OF UNITS: =
HOT SIDE COLD SiDE

FLUID CIRCULATED: PROCESS COOLING WATER COOLING TOWER WATER
TOTAL FLUID: L8/HR 1,000,000 1,362,500
VAPOR: LB/HR
uauiD: LB/HR
STEAM: LB/HR
NON CONDENSABLES: LB/HR
FLUID VAPORIZED: LB/HR
FLUID CONDENSED: LB/HR
M. W VAPOR INFOUT
TEMPERATURE IN; °F 107.3 75
TEMPERATURE OUT: °F 80 95
$P GAR:
SP HT: BTULE X °F
TH COND: BTW/HRFFIFT2/FT
VISCOSITY. cPs
LATENT HEAT: BTU/LB
PRESSURE DROP (MAX ALLOW): PS| 5 10
PASSES:
PASSAGES PER PASS:
NO OF PLATES:
HEAT TRANSFER AREA: FT2
LMTD
OVERALL COEFF:
FOULING: HFxSq.FYBTU .0005, .00t
INLET PRESS (MAX): PSI 7.5 30*

MECHANICAL DATA FOR ONE UNIT

FRAME SIZE

WEIGHTS:  PLATES:
MAX PRESSURES:

LB

WORKING:
HOT SIDE

%ﬂ'— PSIG  TEST:

FRAME: LB TOTAL FLOODED:

CONNECTIONS:
SIZE & TYPE

LB
PSI  MAX MPERATURE: 180 . °F
Cowp sioe TP R RE®

FRAME MATERIAL:

FINISH

PLATE MATERIAL: 204l S5

FINISH

GASKET MATERIAL:

BUSH MATERIAL:

EXTRAS

THERMOMETERS:

PRESSURE GAUGES:

REMARKS:

*MINIMUM TSW PRESSURE IS 20.1 (REF. 3222-PR-4401) + 10 PSI = 30.1; USE 30 PSIG

105\08\10 1120718457 1882, MIS-01/25/93 4:21pm

SAFETY CLASSIFICATION 3

P33B-15648
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
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Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE AND
MODEL NUMBER OR EQUAL

EX-450-001A Alfa Laval Model A20-BFG 132 33 95
EX-450-001B Alfa Laval Model A20-BFG 132 33 95
EX-460-001A Alfa Laval Model B10-BFG 36 19 39
EX-460-001B | Alfa Laval Model Bl0-BFG 36 19 39

* Equipment shall be of this model number or equal.

. ATTACHMENT B
LY \BPECSIPI381504.80 P33B-15648 Page 1 of 1
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SECTION 15649
METERING PUMPS

PART 1 GENERAL

1.1 SUMMARY
This specification section defines the technical requirements for
the design, fabrication, inspection and testing of metering pumps.
The metering pumps shall be of the controlled volume type.

1.2 REFERENCES
The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A217/A217M 1991 Standard Specification for Steel
Castings, Martensitic Stainless and Alloy
for Pressure Containing Parts, Suitable
for High Temperature Service

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME})
Boiler and Pressure Vessel Code

ASME Section VIII, 1989 Rules for Construction of
Division 1 Pressure Vessels

HYDRAULIC INSTITUTE (HI)

HI 1983 Standards for Centrifugal, Rotary and
Reciprocating Pumps, 14th Edition

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification No.
6, Commercial Blast Cleaning

1.3 RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

Specification Section 16150 Motors - Induction for General
Service

100WOLE, ASPECS\PIIBNIS645.0 P33B-15649-1
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Rev. 0
1.4 DEFINITIONS
CMTR - Certified Material Test Report
FAT - Factory Acceptance Test
1.5 SYSTEM DESCRIPTION
{Not Used)
1.6 SUBMITTALS
Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.
1.6.1 Certified Material Test Reports (CMTRs) for the metering pumps in

accordance with the requirements of this specification section and
Data Sheets P33B-DS-1 through DS-3 (Attachment A).

1.6.2 Metering pump and motor outline drawing. Dimensions, weights,
anchor bolts and base plate details shall be submitted.

1.6.3 A list of manufacturer's recommended spare parts for one (1)
year's routine operation. Include sufficient data to permit
procurement either from the original manufacturer or any

subsupplier.

1.6.4 Operation and maintenance manuals in accordance with Specification
Section 01730. Complete installation manuals shall also be
submitted.

1.6.5 Design Caiculations

A mechanical design analysis shall be submitted. This analysis
shall include supporting calculations used to establish connected
horsepower, shaft sizes, bearing loads and operating characteris-
tics. Calculations shall be complete and in sufficient detail to
permit a second-party review.

1.6.6 Seller shall submit Factory Acceptance Test (FAT) procedures in
accordance with Paragraph 2.5.1.

1.6.7 Seller shall submit certified performance test results prior to
shipment in accordance with Paragraph 2.5.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)

01/25/93 3:30pm
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Rev. 0
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

C. Outside Design Temperature
(1) Maximum Design Temperature 110°F
(2) Minimum Design Temperature -20°F

(3) Wet Bulb Design Temperature 68°F

1.8.2 Operating Environment
A. Normal Temperature 60°F to 104°F
B. Maximum Temperature 104°F
C. Relative Humidity Not controlled

PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT

A. The controlled-volume metering pump furnished in accordance
with this specification section shall be capable of
continuous operation throughout the range of the pump's
capacity. The pump shall be of the diaphragm type,
automatically controlled by an outside electrical signal.
The diaphragm shall be actuated by a mechanically-coupled
push rod. The diaphragm isolates the push rod from the
process fluid. A built-in relief valve shall be included to
relieve the pump's full capacity. This relief valve shall
be set at 20 percent above the maximum operating discharge
pressure. Guided, controlled-travel, double-ball check
valves shall be installed on both suction and discharge.
Valves shall have renewable seats of either the screwed-in
or shouldered type. @il lubrication shall be performed
either by splash or force-feed system. The pump shall be
provided with a manual local stroke adjustment. This is in
addition to the remote volume adjuster.

B. The metering pump shall be furnished with an automatic
volume control. The volume/capacity control shall be
continuously variable from no flow to maximum capacity con-
dition. Repetitive accuracy of all the volume adjustments

33?3’335?@?@\%35\%&0 P33B-15649-3



e

07.37

73
fs

5

U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

2.2
2.2.1

2.2.2

2.2.3

2.2.4

2.2.5

2.3

01/25/93 3:30pm

Rev. 0

shall be not less than 98 percent between the range of 10 to
100 percent of the specified pump capacity.

FABRICATION AND MANUFACTURE

Material for the metering pump shall be stainless steel in
accordance with ASTM AZ217/A217M. Castings shall be sound. No
shrink, blow holes, scale, blister and other defects shall be
permitted. Surfaces shall be cleaned by manufacturer's standard
methods. All casting burrs shall be filed or ground flush with
the casting surface. The use of plastic or cement compounds to
repair leaks and defects in pressure casings shall not be
permitted.

Design stress, temperature restrictions and physical properties
for the pump material shall be in accordance with the limitations
for similar materials in ASME Section VIII, Division I.
Pressure-containing parts shall be built in accordance with ASME
Section VIII, Division I. Code stamp and data report forms are
not required.

The electrical motor for the metering pump shall be in accordance
with Specification Section 16150,

The pump base shall have provisions to accommodate the minimum
anchorage requirements shown below. The bolt holes shall be 1/8"
larger than the required bolt size.

PX-540-038A Three - 5/16% diameter bolts
PX-540-038B

PX-540-038C

pPX-540-038D

PX-540-031 Four - 1/2" diameter bolts
PX-540-033 Four - 1/2" diameter bolts

Flexible couplings and baseplate are used as required by the pump
design and manufacturer's standards.

The maximum envelope for the metering pumps and the model number
or equal are shown in Attachment B.

LABELING
Labeling shall be in accordance with Specification Section 15196,

Paragraph 2.2.2, Type 6. Such labeling shall be in addition to
the manufacturer's identification plate.

108\WOLS.. \SPECS\P3IB\15645.0 P33B-15649-4
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The pump shall be provided with a cast in or permanently attached
direction of rotation arrow located on the drive end of the pump.

COATINGS

After completion of all fabrication procedures the external
surfaces of each pump shall be thoroughly cleaned of all foreign
material, including rust, in accordance with SSPC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel surfaces shall not be painted unless
specified otherwise.

TESTING

Seller shall provide test procedures that demonstrate the
performance characteristics of the metering pump. Test procedures
shall be approved by Buyer before use.

Factory Acceptance Tests (FATs)

Factory acceptance tests shall be performed in accordance with HI
requirements.

Test procedures for hydrostatic testing, production testing and
calibration testing with inspection shall be in accordance with HI
test standards.

Seller shall provide certified results for all tests performed.
PACKAGING

Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, packaging shall provide
protection against corrosion and damage during normal handling,
shipping and storage. Minimum preparation shall include the
requirements listed below.

Machined surfaces, threads, bearings and bearing housings shall be
protected during shipment by application of grease or other
suitable rust-inhibiting compound.

Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with a minimum of four (4§ full
diameter steel bolts and nuts of compatible material with the
flange.

Threaded connections and tapped holes shall be capped or plugged
to prevent thread damage. Compatible materials shall be used.

Pump Unit Assemblies shall be shipped fully assembled on
baseplate.

106\OLS...\SPECS\PA3B115649.0 P33B-15649-5
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Bracing, supports and rigging connections shall be provided to

2.6.6
prevent damage during shipment, loading and unloading.

2.6.7 Separate or loose parts shall be completely boxed and attached to
the main item to be shipped as a unit. A1l shipping boxes shall

be identified by the Seller's order number, equipment number and
equipment description.

PART 3 EXECUTION
{Not Used)

END OF SECTION

?mﬁggcapueuws.o P33B-15649-6
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ATTACHMENT A

o qj;YTE AEVISIoN SHEET NG, REV
P33B-DS-1 0
g FLUOR DANIEL BATE CONTRACT
DATA SHEET 041389 845734
U.S. Department of Energy TAGNO  px.ss0-031
H_anfor Waste .Vitnflcatlon Plant CSPECIFICATION SECT NO,
Richland, Washington
DOE Contract DE-AC06-86RL10838 15649
FOR CLIENT USE
METERING PUMPS [ORIG BY CHED APPR'D
DIAPHRAGM TYPE J.Jarzen |  SSL
[ALL [TEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: H2-123362-21 {SS 15648)
Service __MATOMACFOUSEARTH o, Motor Driven 1. PUMP MATERIALS
—— Casing — eSS
PumpTagNo. _EX5¢00371
Pume M DATOMACEOUS EARTH SLURRY Impeller
Size & Type FEED PUMP Internal Parts ___3I6LSS. .
No. Stay
o Ingee Motor Tag No. ___SAME No. Pumps Req 1
Serial No. Motor Provided By — MANUFACTURER | No. Turbine Driven __NA
. Louid OPERATING CONDITIONS SITE CONDITIONS
Name — DIATOMACEOUS EARTH SLURRY _ | Capacity (U.S. GPM): Temp. (°F): Max. Min
(7% WD Normal .8 Rated___6.88 | pg Humid. (%): Max. Min.
Pumping Temperature (*F): Discharge Pressure (PSIG): 387 | sy 4o (Feet):
Normal 77 Meax. 77 Min. Suction Pressure (PSIG): 0 O Indoor O Heater (O Roof
gt (P o] 0, Rated A
Specific Gravity: @ -l F= —LOZZ Max, 3. e OOutdoor () Unheated O Sun
Vapor Press. (PSIA); —_0.46 Differential Preseure (PSl); 8.7 Classilication:
Viscosity (CP): @ —ZL__ F= 1.106 __ ] Differential Hoad (Feet): 1348 ___ . ;:a . aasification: 2
Corrosion/Erosion Caused By: NPSH Available (Feet): .07 er:
Remarks: Hydraulic Power (HP): . Q.261 | Femarke:

PERFORMANCE (To Be Compieted By Manulactrer)

Proposal Curve No.:
Speed (RPM):
Efficiency (3%):
Rated Power (BHP):

Minimum Centinuocus Flow (GPM):
Thermal Stable

Max, Head Rated Imp. (Feet):
Max. Power Rated Imp. (BHP):

NPSH Required (Fest Water):
3% Head Drop
Suction Specified Speed:

CONSTRUCTION (To Be Completed By Purchaser snd Manufacturer)

SECP10.FRM 7/30/82

105\05\1011204\8457 1888 MIS/WPS1-01 2383

NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE | TYPE
Suction Drain
Discharge Vent
Casing Mount: [ Foot O Bracket Impeller Diameter (inches) Pressure Gage
Centerline [ NearCntrl. [ inline Rated Max, Min. Warm Up
Casing Split: O axiel O Radial Impelier Type: O Open O closed Balance Line
Casing Type: O pitiuser O Staggered  imp. Suction: 0 Single [J bouble Packing:
O Single Volute 3 Doubie volute imp. Mount: O etwn. Brgs OJ Overhung Manufacturer
Max. Allowable Pressure (PSIG); Aotation (Coupling End): Ocw Ocow Type
At 60°F Bearing (Type/Number): Size/No. Rings
At Nom. Pump Temp. Radia! Mechanical Seal:
Hydro Test Pressure (PSIG): Thrust AP| Class code
Lubrication Type: Daris14 Coupling: Manufacturer
Oarease DOringoit T oil mist Manufacturer Modal
L Ficod O Flinger O Pressure Type/Model Mit. Code
Remarks: Driver Hal-Coupling Mounted By: (O Cartridge Type Required
O Pump Mir. O Driver Mfr. (O Purchaser Gland Type/Mat'l.:

O = By Purchaser [1= By Mfr/Purchaser () Quench (O Flush ) Drain (O Vent

Gland Plate Taps Required for:

P338 - 15649



ATTACHMENT A

NG, 8Y REVISION SHEET NO. TREV.
—DATE. PIB-DS-2 I 0
FLUOR DANIEL DATE CONTRAGT
DATA SHEET 041389 845734

U.S. Department of Energy TONO T pxse0-033

Hanford Waste Vitrification Plant SPEGIFICATION SECT NO.

Richland, Washington ;

DOE Contract DE-ACO6-86RL10838 S

METERING PUMPS GRIG BY KD AFFRD ]
J. Janzen SSL
tALL [TEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: H-2-123362-21 15649)
Service — ZEOLITE SLURRY FEED PUMP ___  Ne Motor Ditven 1 PUMP MATERIALS
i —X4ss
Pumo Mi Pump Tag No. _EX54QQ33 Casing
mp Mir.
ZEOLITE SLURRY FEED PUMP Impetler
Size & Type inormal Parts __J04LSS.
No. Stages
Motor Tag No. —SAME No. Pumps Req 1

Serial No.

Motor Provided By — MANUPACTURER

No. Turbine Driven . NA

OPERATING CONDITIONS

. LUQUID _
Name — ZEOLITE SLURRY (5% W

Pumping Temperature "F):

Normeal —JZ. Max. 77 Min. ——.
Specific Gravity: @ . F= —_LOZ7
Vapor Press. (PSlA): Q46
Viscosity (CP): @ — 27 . °F= _LI0G
Corrosion/Erosion Caused By:

Remarks:

Capacity (U.S. GPM):

Normal 15 Rated 2062
Discharge Pressure (PSIG): — M2
Suction Pressure {(PSIG):

Max. Rated 03
Ditferential Pressure (PS)): &7
Differential Head {Feot). _Z8%:8 |
NPSH Available (Feet): 321
Hydrautic Power (HP): —0406

SITE CONDITIONS

Temp. {°F): Max. Min
Rel. Humid. (%): Max. Min
Altitude (Feet):

O Indoor O Heater (O Root

QO Outdoor (O Unheated ) Sun
Area Classification; .32
Other:
Remarks:

. PERFORMANCE (To Be Compileted By Manufactured™

Proposal Curve No.:
Speed (RPM):
Efficiency (%):
Reted Power (BHP).

Minimum Continuous Flow (GPM):
Stable
Max. Head Rated imp. (Feet):

Max. Power Rated Imp. (BHP):

Thermal

NPSH Required (Feet Water):
3% Head Drop
Suction Specified Speed:

CONSTRUCTION (To Be Completed By Purchaser and Manufacter)

MISC. CONNECTIONS | SIZE | TYPE

SECP10.FAMm 7/30/92

105\08\101\204\8457 1885. MIS/WPS1 012562

NOZZLES SIZE RATING FACING LOCATION
Suction Drain
Discharge Vent
Casing Mount: [J Foot [ sracket Impeiier Diameter (Inches) Pressure Gage
Conterline [ J Near Critrl. [ intine Rated Max, Min, Warm Up
Casing Split: O axial O Radial Impetier Type: O Open 3 Closed Batance Line
Casing Type: O oiftuser O Staggered  Imp. Suction: O Single O bouble Packing:
a Single Volute O bouble Voiute Imp. Mount: O stwn. Brgs O Overhung Manufacturer
Max. Allowable Pressure (PSIQ): Rotation {Coupling End): Oecw DOcow Type
At 60°F Bearing {Type/Number): Size/No. Rings
At Nom. Pump Temp. Radial Mechanical Seal:
Hydro Test Pressure (PSIG): Thrust APIClasscode —
Lubrication Type: O ari 614 Coupling: Manufacturer
DOocrease DOringoi [ oi mist Manufacturer Model
O Fiocd O Flinger [ Pressure Type/Model Mir. Code
Remarks: Driver Half-Coupling Mounted By: Q Cartridge Type Required
O Pump Mir. O Driver M. ) Purchaser Gland Type/Mat'l.:

O = By Purchaser ] = By Mfr./Purchaser (O Quench (O Flush () Drain () Vent

Gland Plate Taps Required for:

P33B - 15649



ATTACHMENT A

o BY EET WO, REV
- RATE | ____P33BDS3 0
FLUOR DANIEL DATE TONTRALT
DATA SHEET | _tozre 045736
U.S. Department of Energy As o PX-540-038A/B
Hanford Waste Vitrification Plant PX.540-035C/D
Richiand, Washington SPEGRICATION SECT O,
DOE Contract DE-AC06-86R(.10838 SRR TS
METERING PUMPS N
DIAPHRAGM TYPE o o
ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: P335- 15649
Service _ ANTIFOAM FEEDPUMP .. No. Motor Driven 4 PUMFP MATERIALS
Casing —ES,
Pump M, Pump TagNo. _EXSOQ3OAR o
mw | 3
Size & Type ANTIFOAM FEED PUMP intornal Parts 0B 58,
No. Stages
Motor Tag No. — SAME No. Pumps Reg L
Serial No. Motor Provided By —_MANUFACTURER _____ | No. Turbine Driven
_ uauiD OPERATING CONDITIONS SITE CONDITIONS
Name LJQUID IS SHICONGLYCOL | Capachty (U.S. GPM): Temp. (F): Max, _ 104  Min__ 50|
COMPOUND {10% IN WATER) Normal Aated __ 0.5 Rel. Humid. (%}: Max. Min
Pumping Temperature (°F): Discharge Pressure (PSIQ). —_3&3 ________ | Altitude (Feet): __TI14
Normal 77 Max. 104 Min, Suction Pressure (PSIG): & Indoor ® Heated () Roof
Specific Gravity: @ TZ = ___ 10 Max, 32 Rated 128 O Outdoor O Unheated O Sun
Vapor Press. (PSIA): — Q46 | Differential Pressure (PS}): — 8L | .. Clasaification: 3
Viscosity (CP): @ — 7 F= —10 Differential Head (Feet): 118 Other:
Corrosion/Erosion Caused By: NPSH Available (Feet): @
Remarke:

Remarks:

Hydraulic Power (HP): Q013

PERFORMANCE (To Be Compleled By Manufaciurer)

Proposal Curve No.:
Spead (RPM):
Efficiency (%):
Rated Power (BHP):

Minimum Continuous Flow (GPM):
Thermal Stable

Max. Head Rated Imp. (Feet):

Max. Power Reted Imp. (BHP):

NPSH Required {Feet Water):
3% Head Drop
Suction Specified Speed:

CONSTRUCTION (To Be Completed By Purcheser and Mamufaciurer)

NOZZLES SIZE RATING FACING LOCATION MISC. CONNECTIONS | SIZE | TYPE
Suction 72 NPT (F) Drain
Discharge L 4 NPT (F) Vent
Casing Mount: [ Foot O Bracket Impelier Diameter (inches) Pressure Gage
Centerine [ Near Cntrl, O inline Rated Max, Mir. Warm Up
Casing Split: L Axiat [ Radial impelier Type:  LJOpen [ Closed Balance Line
Casing Type: [ Ditfuser 0 Staggered  Imp. Suction: O single O pouble Packing:
0 Single Volute 3 ooubie Volute Imp. Mount: O twn. Brgs O Overhung Manufacturer
Max. Allowable Pressure (PSIG): Rotation (Coupling End): Ocw Ocow Type
At 60°F Bearing {Type/Number): Size/No. Rings
At Nom. Pump Temp, Radial Machanical Seal:
Hydro Test Pressure (PSIG): Thrust API Class code
Lubrication Type: O arier4 Coupling: Manufacturer
Oarease  Oring oil {1 oil Mist Manufacturer Modoel
O Ficod (] Flinger O] Pressure Type/Model Mfr. Code
Remarks: Driver Half-Coupling Mounted By: O Cartridge Type Required
QO Pump Mir. O Driver Mfr, ) Purchaser Gland Type/Mat'l..
SECP10.FRM 7730152 Gland Plate Taps Required for:

105\08\101\394\84571”1.MISMP51-012503

O = By Purchaser [ = By Mfr/Purchaser QO Quench (O Flush O Drain ) Vent

P33B - 15649
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Rev. 0

ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE AND
MODEL NUMBER OR EQUAL

PX-540-031 merican Lewa EH 140-85 Simplex

PX-540-033 American Lewa EH 140-100 Duplex 33.5 32 25
" PX-540-038A Milton Roy-Centrac 1" Plunger 14 21 25

PX-540-038B Milton Roy-Centrac 1" Plunger 14 21 25

PX-540-038C Milton Roy-Centrac 1" Plunger 14 21 25
I PX-540-038D Milton Roy-Centrac 1" Plunger 14 21 25

*Equipment shall be of this model number or equal.

. ATTACHMENT B
TORVOLS. \SRECEPIIBNI8645.0 P33B-15649 Page 1 of 1
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Hantord Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

SECTION 15820
VACUUM BLOWERS
B-595-P-P33B-15820

APPROVED FOR CONSTRUCTION

REVISION 0 WAPA YES __ NO _X_
ISSUE DATE _R-2-9% QUALITY LEVEL I __ 1l X_
SAFETY CLASS 1__ 2__ 3 X 4

ORIGINATOR: CHECKER:

i/

. J. Ichkhan, Mechanical Eng. Date

-I
Date

APPROVED BY:

R.B. Enebooro 1-2¢-93

€. J. Divona Lead Discipline Engineer Date

1/25/93 3:52pm
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Rev. O
SECTION 15820
VACUUM BLOWERS
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
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Rev. 0

SECTION 15820
VACUUM BLOWERS

PART 1 GENERAL

1.1 SUMMARY
This specification section covers the technical requirements for
the design, materials, fabrication, inspection and testing of
vacuum blowers.

1.2 REFERENCES
The publications listed below form a part of this specification
section to the extent referenced. The publications are referred

to in the text by the basic designation only.
AIR MOVEMENT CONTROL ASSOCIATION, INC. {AMCA)

AMCA Publication 210 1985 Laboratory Methods of Testing Fans
for Rating
AMCA Publication 300 1985 (Rev. 87) Reverberant Room Method

for Sound Testing of Fans
AMERICAN GEAR MANUFACTURERS ASSOCIATION {AGMA)

AGMA 2000-A 1988 Gear Classification and Inspection
Handbook: Tolerances and Measuring
Methods for Unassembled Spur and
Helical Gears (Including Metric
Equivalents)

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI B16.5 1986 Pipe Flanges and Flanged Fittings

ANSI B36.19M 1985 Stainless Steel Pipe (Revision of
ANSI B36.16 - 1976)

AMERICAN SOCIETY FOR TESTING AND MATERIALS {ASTM)
ASTM A216/A216M 1989 Standard Specification for Steel
Castings, Carbon, Suitable for Fusion
Welding for High Temperature Service

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME PTC-9 1970 (Rev. 85) Displacement
Compressors, Vacuum Pumps and Blowers

oS, EPECEPIIMISE20.0 P33B-15820-1
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

1.3

1.4

1.5

1.6

1.6.1

1/25/93 2:52pm

AMERICAN WELDING SOCIETY (AWS)
AWS D1.1 1990 Structural Welding Code Steel,
12th Edition
ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION {AFBMA)
AFBMA 9 1990 Load Ratings and Fatigue Life for
Ball Bearings
AFBMA 11 1990 Load Ratings and Fatigue Life for

Roller Bearings
COMPRESSED AIR AND GAS INSTITUTE (CAGI)
1971 Test Code for the Measurement of

Sound from Pneumatic Equipment,
I1st Edition

CAGI PNEUROP S5.1

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

0SHA Standard 1978 Guards for Rotating Equipment
Instruction 1-12.14

RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

Specification Section 16150 Motors - Induction for General
Service

DEFINITIONS

FAT - Factory Acceptance Test

TEFC - Totally Enclosed Fan Cooled
SYSTEM DESCRIPTION

(Not Used)

SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

Drawings shall be submitted for Buyer approval.

106\VOLS... \SPECS\P338\15820.0 P33B-15820-2

Rev.
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

1.6.1.1

1.6.2

1.6.3
1.6.4
1.6.4.1

1.6.4.2

1.6.4.3

1.6.4.4

1.6.4.5

1/25/93 3:52pm

Rev.

A. Certified dimensional outline drawings. These drawings
shall indicate dimensions, shipping weights, operating
weights, clearances to be maintained, size and location of
all connections, 1ifting supports, materials of construction
and corrosion allowances. They shall include equipment
support data and equipment performance data (this includes
performance curves). Drawings which include the base frame
shall depict base plate thickness and bolt hole sizes and
location for anchor bolts.

B. Sectional drawings. These drawings shall show inside
arrangement, construction and details for each component.

C. Altowable loads on the blower discharge nozzles and suction
nozzles shall be furnished.

All drawings shall include a detailed Bill of Materials. This
shall list manufacturer, type and rating of all component parts or
assemblies.

Receiving, storage and handling instructions to incliude inspection
and checkout tests.

Manufacturer's Installation Instructions.

Technical Data shall be submitted for Buyer approval.

Design Calculations - Seller shall provide an engineering design
analysis with supporting calculations used to establish horsepower
requirements, shaft sizes, bearing loads and operating
characteristics. These calculations shall be complete and in
sufficient detail to permit second-party review.

Descriptive Literature - Descriptive literature shall be provided
by Seller. This literature shall include equipment ratings, model
numbers, and technical descriptions.

Data Sheets

A. Seller shall complete Data Sheet P33B-DS-1 (Attachment A)
and submit for the furnished equipment.

Vacuum Blower Performance Curves

Vacuum blower performance curves shall be submitted. These curves
shall include blower brake horsepower, efficiency, pressure drop,
slip, viscosity and specific gravity corrections.

Factory Acceptance Tests (FATs) as defined in Paragraph 2.2.11.

10BVOLS.. \SPECS\P33B\15820.0 P33B-15820-3
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitritication Plant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

1.6.5

1.6.6

1.7

1.8
1.8.1

1.8.2

1/25/93 3:52pm

Rev. 0

Spare Parts List

A list of recommended spare parts for one (1) year's routine
operation shall be submitted. The spare parts list shall include
sufficient data to permit procurement either from original
manufacturer or any subsupplier.

Installation, Operation and Maintenance Manuals

Seller shall submit operation and maintenance manuals. These
shall cover the vacuum biowers furnished in accordance with this
specification section. These manuals shall fully detail sequences
of disassembly, repair, adjustment, reassembly, lubrication and
troubleshooting. Troubleshooting sections shall include fault
trees to guide both mechanical and electrical diagnostics. The
manuals shall include reduced-size 11X17 copies of any assembly
drawing, subassembly drawing or parts 1ist needed for routine
maintenance and overhaul. This data shall be submitted in
accordance with Specification Section 01730. Complete installa-
tion manuals shall also be submitted.

CLASSIFICATION OF SYSTEMS AND COMPONENTS

{Not Used)

PROJECT OR SITE ENVIRONMENTAL CONDITIONS

Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

1) Maximum Temperature 110°F
2) Minimum Temperature -20°F
3) Wet Bulb Temperature 68°F

Operating Environment

A. Normal Temperature 60° to 104°F
B. Maximum Temperature 104°F
C. Relative Humidity Not Controlled

106WOLS.. \SPECS\P33B\15820.0 P33B-15820-4



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

Rev. 0

PART 2 PRODUCTS

2.1
2.1.1

2.1.2

2.1.3

2.1.4

2.1.5

1/25/93 3:52pm

MATERIALS AND EQUIPMENT
General Requirements

Vacuum blower assemblies shall be furnished by a manufacturer
normally engaged in the production of rotary vacuum blowers.
Vacuum blowers furnished in accordance with this specification
section shall be standard rotary vacuum blowers, skid-mounted,
designed and constructed in accordance with the requirements of
ASME PTC-9.

A1l exposed moving parts shall have heavy-duty removable guards
provided in accordance with OSHA Standard Instruction 1-12.14.

Vacuum Blower Casing

Vacuum blower casing shall be carbon steel in accordance with ASTM
A216/A216M. The casing and discharge nozzles shall be cast in one
piece. Casing shall be designed to withstand a hydrostatic
pressure of not less than 1.5 times the blower design pressure.

Impeller

Impeller shall be cast steel in accordance with ASTM A216/A216M.
The impeller shall be dynamically balanced in accordance with
manufacturer's standard practice.

Strainer

The blower intake shall be protected with a slotted intake
strainer. The strainer shall be cast steel in accordance with
ASTM A216/A216M. It shall have an effective free area sufficient
to prevent pressure drop and efficiency degradation. Strainer
shall have a free area not less than four times the cross-
sectional area of the suction casing. The strainer shall be 99
percent efficient on 10 microns particles and larger.

Vacuum Blower Shaft

Vacuum blower shaft shall be carbon steel. Shafts shall be ground
and polished. Wearing surfaces at shaft bearings shall be
hardened. The shaft's mechanical properties and diameter shall
ensure that whip, deflection or vibration shall not be of
sufficient magnitude to impose loads greater than design on the
specified shaft bearings under normal operating conditions. A
means of clearance adjustment between impeller and casing inner
surface shall be supplied from the blower exterior.

106\VOLS.. \SPECS\P338\15620.0 P33B-15820-5



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

2.1.6

2.1.7

2.1.8

2.1.9

2.1.10

2.2
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Bearings and Lubrication

Ball or roller bearings shall be furnished. These bearings shall
have full provision for the imposed mechanical radial and thrust
loads. Bearings shall be sealed and grease-lubricated. They
shall have an L-10 rating of 100,000 hours service life calculated
in accordance both with AFBMA 9 and AFBMA 11.

Flexible Couplings

A carbon steel flexible coupling in accordance with ASTM A216/
A216M shall be utilized to connect the vacuum blower shaft to the
motor shaft. It shall not transmit vibration or end thrust.
Under normal operating conditions the coupling shall permit
misalignment up to 4 degrees, maximum.

Vacuum blower manufacturer shall mount blower and motor half
couplings. Couplings shall be rated for not less than 150 percent
of motor nameplate horsepower at design rpm. All metal flexible
couplings shall be keyed to both shafts,

Reduction Gears

Reduction gears for the vacuum blower shall be manufactured in
accordance with AGMA 2000-A.

Silencers

The vacuum blowers supplied in accordance with this specification
section shall be equipped with silencers. These silencers shall
be in accordance with manufacturer's standards. The jet silencer
shall be mounted on the respective vacuum blower. The discharge
silencer shall have three support legs. Material used to
fabricate silencers shall be carbon steel in accordance with ASTM
A216/4216M.

The vacuum blower skid shall have a minimum of six {6) 15/16 inch
diameter bolt holes for 3/4 inch diameter bolts. The discharge
silencer shall have a minimum of three support legs with one %1)

15/16 inch diameter bolt hole per leg for 3/4 inch diameter bolts,

FABRICATION AND MANUFACTURE
General Requirements

The vacuum blower operating point shall be within 10 percent of
the peak efficiency on the blower performance curve. At design
conditions and at maximum horsepower along the blower curve, the
horsepower requirements shall not exceed the motor's nominal
rating as shown on the nameplate (excluding service factor). All
rotating parts of the assembled equipment shall operate throughout

106WVOLS.. \SPECS\P33B115820.0 P33B-15820-6
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the required range without excessive vibration, as shown in
Paragraph 2.2.5, or noise. The noise level shall not exceed 85 dB
at 3 feet peripheral around the blower assembly.

Vacuum Blower Casing

The vacuum blower casing shall be designed both for the maximum
discharge pressure at discharge temperature and hydrostatic test
pressure at ambient temperature as shown on Data Sheet P33B-DS-1
(Attachment A).

Materials

Castings shall be sound. No shrink, blow holes, scale, blisters
or other defects shall be permitted. Surfaces shall be cleaned by
Seller's standard methods. All casting burrs shall be filed or
ground flush with the casting surface. The use of plastic or
cement compounds to repair leaks and defects in pressure casings
shall not be permitted.

Bearings

Bearings shall be sized to take the thrust loads of 150 percent of
rated capacity at maximum speed.

Balance and Vibration

The rotating assembly of shaft and blower wheel shall be both
statically and dynamically balanced in accordance with
manufacturer's standard practice before assembly into the housing.
The fan shall be given a balance test both after assembly and
after installation in the field. The magnitude of vibration of
the installed fan shall not exceed the displacement shown in the
following table. Measurements shall be taken on the top side of
each bearing at two points on the equipment housing and the base
at 90° apart. The measurement points shall be permanently marked
for future use.

900 0.20 0.0098
1,200 0.15 0.0098
1,800 0.10 0.0098
3,600 0.05 0.0098
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Motor

Motors shall be induction type. They shall be totally enclosed
fan cooled (YEFC), squirrel-cage type. They shall have normal
starting and breakdown torque. Motors shall be in accordance with
Specification Section 16150.

Coatings

Vacuum blower motor, silencer and exposed parts of the support
frame for the vacuum blower shall be primed and painted in
accordance with manufacturer's standard, Stainless steel,
plastics and elastomers shall not be painted unless specified
otherwise.

Flanges

Flanges supplied with the vacuum blower shall be in accordance
with ANSI B16.5.

Welding

Welding of the skid-mounted vacuum blower shall be in accordance
with AWS D1.1.

Piping

All piping that connects vacuum blower components shall be in
accordance with ANSI B36.19M.

Factory Acceptance Tests (FATs)

A. Seller shall shop test the unit to verify blower
performance in accordance with ASME PTC-9., A detailed
shop testing procedure shall be submitted for Buyer
approval before testing begins. Buyer shall be notified
in advance of all source testing. Buyer reserves the
right to witness all tests (FATs).

B. Vacuum biower shall be tested at the factory to provide
detailed performance data and demonstrate conformance to
this specification section, AMCA Publication 210, AMCA
Publication 300 and CAGI PNEUROP $S5.1. The vacuum blower
shall be hydrostatically tested for a period of not less
than 30 minutes. The test pressure shall be not less
than one and one-half times the head capabilities of the
maximum diameter impeller for the casing at shutoff.
Vacuum blower casing shall be free of leaks at the test
pressure. No visually-detectable leakage shall occur at
any joint during the test.

10BWVOLS.. \SPECS\P33B15820.0 P33B-15820-8
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C. Selter shall furnish certified shop test curves and FAT
reports. These shall show the blower discharge capacity,
efficiency and brake horsepower.

Envelope

The maximum available envelope for the vacuum blower equipment and

the model number or equal are shown in Attachment B.
LABELING

Labeling shall be in accordance with Specification Section 15196,
Paragraph 2.2.2, Type 6. Such labeling shall be in addition to
the manufacturer's identification plate.

An arrow shall indicate the blower's direction of rotation. This
arrow shall be integrally-cast or otherwise permanently attached
at the vacuum blower's drive end.

PACKAGING

Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping and
storage.

Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust-inhibiting compound.

Flanged openings shall be covered with wood or plastic protectors.

Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts.

Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

Vacuum blower unit shall be shipped fully assembled.

Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, 1ifting and unloading.

Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

A1l shipping boxes shall be identified by Seller's order number,
equipment number and equipment description.

106\VOL5.. \SPECS\P33B\15820.0 P33B-15820-9
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ATTACHMENT A
BY

NO JON SHEET NO. REV.
g i -1 e - P338NS-1 0
FLUOR DANIEL CONTRACT
DATA SHEET T L0 842734
U.S. Department of Energy
Hanford Waste Vitrification Plant SPECIFICATION SECT. NO.
Richland, Washington
DOE Contract DE-AC06-86RL10838 FOR CLENT USE
VACUUM BLOWER [ORG BY CHKD AFFRO
M. Patel KM
VRN —
RATED OPERATING CONDITIONS : f CONSTRUCTION MATERIALS
NUMBER OF STAGES
STAGE NO ﬁS?Q‘,? :;‘
GAS COMPRESSED AIR SHAFT s
o CORROSIVE DUE TO MECH SEAL
‘m: HUMIDITY (REL) 100% VANES/PISTON
I, MOL WT AT INLET (DRY) 29 COUPLING
= Cp/Cy VALUE AT SUCTION BASEPLATE cs
et INLET TEMP (DEG F) T8
e INLET PRESS (PSWA) 46 _ @SAENCERWRET CONSTRUCTION MATERIALS
S DISCHARGE TEMP (DEG F) &Y VENDOR MAX INLET PRESSURE (MM GH ABS)
iy DISCHARGE PRESS (PSIA) 150 SILENGER OUTLET MAX EHP REQ'D AT PUMP
Eﬂ, CAPACITY - NORMAL INLET PRESSURE OF MM HG ABS
LB PER HR (DAY) 82 SEAL OIL/PUMPING FLUID
ACFM AT INLET (DRY) 2520
ACFM AT DISCHARGE BY VENDOR ULTIMATE PRESSURE (MM HG ABS}
BAKE HORSEPOWER AT RATED CONDITIONS BY VENDOR __ aas BaLLasT usen: ves L] no (]
=——=""—1 BALLAST GAS
RATED OPERATING CONDITIONS _ GAS FLOW RATE: PERCENT
VACUUM PUMP MFR SHALL FURNISH OF (DISCHARGE/DISPLACEMENT) CFM
ViBRATION IsoLATORS FoR BB inLeT BB outLer B saseriate J otHer OTHER (SPECIFY)
[J (CLOSED/OPEN) SYSTEM Oli. DEMISTER NO REQD IN (SERIES/PARALLEL)
TYPE P (MM HG abs)
INSTRUMENT PANEL
[ cooLING WATER PIPING CONNECTIONS: SiZE RATING
LUBE OiL PIPING CONNECTIONS: SIZE RATING
[0 seAL OiL DRAIN CONNECTIONS: SIZE RATING
[} seaL oL BACK-FLOW TRAP
automatic [ manuaL B ev.rass conTROL
[J oiL DEMISTER CONNECTIONS INLET TYPE AND SIZE RATING
OUTLET TYPE AND SIZE RATING
REMARKS:
REMARKS & SKETCHES:
NOTES: (1) THE SYSTEM INCLUDES INLET AND OUTLET SLENCERS.
@ 150 HP MOTOR
SAFETY CLASSIFICATION 2
105\0811011207\84571963.M1S-012593 “IMPACT LEVEL

P33B - 15820
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ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE AND
MODEL NUMBER OR EQUAL

VP-620-001VA Roots Model 1016DVJ | 176.50 54.5 102

“ VP-620-001VB Roots Model 10160VJ | 176.50 54.5 102 "

*Equipment shall be of this model number or equal.

| ATTACHMENT B
T0OVOLS AEPECSIPIIBV15620.0 P33B-15820 Page 1 of 1
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SECTION 15821
CENTRIFUGAL BLOWERS
B-595-P-P33B-15821

APPROVED FOR CONSTRUCTION

i REVISION 0 WAPA YES ___ NO
ISSUE DATE 2-2-92 QUALITY LEVEL I 11

.
— X
SAFETY CLASS 1__ 2__ 3 X_

F -9

ORIGINATOR: CHECKER:

124 /?/

Ichkhan, Mechanical Engineer  Date

- J. Dae

APPROVED BY:

5. -2¢-93
C. J. Divona Lead Discipline Engineer Date
1/25/83 3:55pm
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SECTION 15821
CENTRIFUGAL BLOWERS

PART 1 GENERAL
1.1 SUMMARY
This specification section covers the technical requirements for

the design, fabrication, inspection and testing of the centrifugal
blowers for the cold feed vent system.

g;;:i 1.2 REFERENCES

E?g The publications listed below form a part of this specification
ggg section to the extent referenced. The publications are referred
o to in the text by the basic designation only.

AIR CONDITIONING AND REFRIGERATION INSTITUTE (ARI)
ARI 670 1990 Fans and Blowers
ATR MOVING AND CONDITIONING ASSOCIATION, INC. (AMCA)
AMCA Publication 210 1985 Testing
AMCA Publication 300 1985 Sound Power Levels
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI B16.5 1988 Pipe Flanges and Flanged Fittings
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM 480/A480M - 1991 (Rev. 91) Standard Specification for
General Requirements for Flat-Rolled
Stainiess and Heat Resisting Steel Plate,
Sheet and Strip
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
ASME PTC 11 1984 (Rev. 90) Fans
ANTIFRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9 1990 Edition - Load Ratings and Fatigue
Life for Ball Bearings

AFBMA 11 1990 Edition - Load Ratings and Fatigue
Life for Roller Bearings

1/25/93 3:55pm
106\VOLS.. \SPECS\P33B\15821.0 P33B-15821-1
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1.4

1.5

1.6
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INSTRUMENT SOCIETY OF AMERICA (ISA)
ISA 520 1981 Specification Forms for Process
Measurement and Control Instruments
Primary Elements and Control Values
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard 1978 Guards for Rotating Equipment
Instruction 1-12.14

RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data
Specification Section 05066 Welding Specialty Equipment

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

Specification Section 16150 Motors - Induction for General

Service
DEFINITIONS
FAT - Factory Acceptance Test
RPM - Revolutions per Minute

TEFC - Totally Enclosed Fan Cooled
SYSTEM DESCRIPTION

(Not Used)

SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

Drawings

A. Certified dimensional drawings shall be submitted for Buyer
approval. These drawings shall include dimensions, shipping
weights, operating weights and clearances to be maintained.
They shall also show design temperatures and pressures,
operating temperatures and pressures, size and location of
all connections, 1ifting supports and materials of construc-
tion. Drawings which include the base frame shall include

106\OLS.. \SPECS\P338\15621.0 P33B-15821-2
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1.6.2.1

1.6.2.2

1.6.2.3

1.6.2.4

1.6.2.5

1/25/83 3:55pm

base plate thickness at the foundation bolts, location of
anchor bolts and size of control panel fasteners.

B. Sectional drawings. These drawings shall show inside
arrangement construction and details for each component.

C. The allowable loads on both the blower discharge nozzle and
suction nozzle shall be furnished.

All drawings shall include a detailed bill of materials.
This bill shall list the manufacturer, type and ratings of
all component parts, or assemblies.

Technical Data

Design Calculations - Engineering design analysis with supporting
calculations used to establish connected horsepower requirements,
shaft sizes, bearing loads, nozzle loading and operating char-
acteristics. Calculations shall be complete and in sufficient
detail to permit a second-party review.

Descriptive Literature

Descriptive literature. This shall include equipment ratings,
model numbers, operating characteristics and technical
descriptions.

Data Sheets

A. Seller shall submit complete data sheets for the furnished
equipment. These data sheets shall reflect the design
parameters in Data Sheet P33B-DS-1 (Attachment A).

B. Complete instrumentation data sheets, ISA S20 specification
forms for process measurement and control instruments,
primary elements and control valves.

Centrifugal Fan Performance Curves

Fan performance curves shall be provided for Buyer approval.
These curves shall include fan brake horsepower, efficiency and
applicable corrective factors.

Seller shall submit reports of Factory Acceptance Tests {FATs) as
defined in Paragraph 2.4.

106WOLS. \SPECS\PI3B\15821.0 P33B-15821-3
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Spare Parts List

A list of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement from the original
manufacturer or any subsupplier.

Installation, Operation and Maintenance Manuals

Seller shall provide operation and maintenance manuals. These

Rev.

shall cover the centrifugal fans furnished in accordance with this

specification section. The manuals shall fully detail sequences
of disassembly, repair, adjustment, reassembly, lubrication and
troubieshooting. Troubleshooting sections shall include fault
trees to guide both mechanical and electrical diagnostics. This
data shall be submitted in accordance with Specification Section
01730. Complete installation manuals shall also be submitted.
CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)
PROJECT OR SITE ENVIRONMENTAL CONDITIONS
Climatic and Geographic Site Conditions
A. Site Elevation
B. Barometric Pressure 14.3 psia
C. Qutside Design Temperature

1} Maximum Design Temperature 110°F

2) Minimum Temperature -20°F

3) Wet Bulb Design Temperature 68°F

D. Operating Environment
1) Normal Temperature 60°F to 104°F
2) Maximum Temperature 104°F
3) Relative Humidity Not controlled

106\VOLS.. \SPECS\P33B\15821.0 P33B-15821-4
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PART 2 PRODUCTS

2.1
2.1.1

2.1.2

2.1.3

2.2
2.2.1

2.2.2

1/25/93 3:55pm

MATERIALS AND EQUIPMENT
General Requirements

Centrifugal blowers shall be furnished by a manufacturer normally
engaged in the production of industrial centrifugal fans. Fans
furnished in accordance with this specification section shall be
centrifugal fans designed and constructed in accordance both with
ARI 670 and ASME PTC-11 for the intended service. The fan blower
selected shall operate at no more than 5 percent divergence from
the maximum efficiency point when operating at design air flow and
static pressures as defined on Data Sheet P338-DS-1

(Attachment A}.

Materials

The material for the fabricated fan and support base shall be
stainless steel in accordance with ASTM 480/A480M.

Air Flow Control

The air flow control shall be made with variable inlet vanes. The
inlet vanes shall be designed to permit capacity variation from
full capacity to less than 30 percent flow without deviation from
characteristic performance curve. The fan unit shall consist of
the inlet vanes, control unit and all necessary linkage and
shafts.

FABRICATION AND MANUFACTURE

The centrifugal blower operating point shall be within 10 percent
of the peak efficiency on the blower performance curve. The
horsepower requirements shall not exceed the nominal rating of
the motor as shown on the nameplate (excluding service factor).

A1l rotating parts of the assembled equipment shall operate
throughout the required range without excessive vibration, in
accordance with Paragraph 2.2.2, or noise. The noise level shall
not exceed 85 dB at 3 feet peripheral around the blower assembly.

Balance and Vibration

The rotating assembly of shaft and blower wheel shall be both
statically and dynamically balanced in accordance with
manufacturer's standard practice before assembly into the housing.
The fan shall be given a balance test both after assembly and
after installation in the field. The magnitude of vibration of
the installed fan shall not exceed the displacement shown in the

106WVOLS...\SPECS\P33B\15821.0 P33B-15821-5
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following table. Measurements shall be taken on the top side of

each bearing at two points on the equipment housing and the base

at 90° apart. The measurement points shall be permanently marked
for future use.

Revolutions Per Displacement (mils} Velocity (in/sec-peak)
Minute (RPM)

900 0.20 0.0098
1,200 0.15 0.0098
1,800 0.10 0.0098
3,600 0.05 0.0098

Blower Housing

Blowers larger than 40-inch wheel diameter shall have a maximum
RPM of 850. Wobble and Tobe shall be *1/8 inch of wheel dimen-
sions. The fan housing, including inlet box where required,
shall be constructed for the cutoff pressure of the blower.
Housing shall have round bell~mouth inlet. The housing shall be
adequately reinforced to minimize vibration and panel pulsation.
Access doors and inlet and outlet connections shall be flanged
and drilled for bolting and adequately rigid for gasket compres-
sion. Al] welding shall be continuous and in accordance with
Specification Section 05066.

Blower Base

Structural steel base shall be provided for the blower except
those with inlet box. Base shall accommodate blower housing,
motor, V-belt drive or flexible coupling and outboard bearings.
Bearing pedestal and soleplate shall be provided for the blower
with inlet box.

Bearings

Bearings on blowers furnished in accordance with this
specification section shall be of one of the following types:

A. Antifriction, self-aligning, double-row spherical roller
bearings. These bearings shall have split-pillow block
housing.

B. Ball bearing manufactured in accordance with blower
manufacturer's standard.

The bearings shall have accessible connections for lubrication
with either oil or grease. The bearing housing shall have either
grease or oil seals as appropriate. Bearings shall be designed
for not less than 100,000 hours service 1ife in accordance both
with AFBMA 9 and AFBMA 11.

106\VOL5.. \SPECS\P33B\15021.0 P33B-15821-6
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Seals

The linkage and shaft combination shall penetrate the inlet box

or blower housing with a seal. The member that penetrates the box
or housing shall be a cylindrical shaft. Only rotational motion
around the centerline of the shaft shall be required at the point
of penetration to move the vanes through the maximum operating
range. The seal and the affected housing or box shall maintain
the leak test requirements of Paragraph 2.4 under both static and
dynamic conditions. No additional temporary sealing shall be used
at the shaft during tests.

Driver

The driver shall be an electrical motor provided in accordance
both with Specification Section 16150 and this specification
section.

The electric motor shall be integral, foot mounted, totally
enclosed fan cooled (TEFC), squirrel cage induction motor. It
shall have normal across the line starting and breakdown torgue.
Belt or Coupling Guards

Guards shall be provided on all exposed moving parts. Guards
shall be in accordance with OSHA Standard Instruction 1-12.14.

Welding

A1l blower unit assembly welding requirements shall be in
accordance with Specification Section 05066.

The centrifugal blower base plate shall be anchored with a minimum
of four 1/2 inch diameter steel anchor bolts. Bolt holes shall be
11/16 inch diameter.

Design Envelope

Maximum size envelope and model number or equal are shown in
Attachment B.

Flanges and flanged connections shall be in accordance with
ANSI Bl16.5.

LABELING
Labeling and tagging shall be in accordance with Specification

Section 15196, Paragraph 2.2.2, Type 6. This shall be in addition
to the manufacturer's identification plate.

106\VOLS..\SPECS\P33B\15821.0 P338-15821-7
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An arrow shall indicate centrifugal blower rotating direction.
The arrow shall be located on the centrifugal blower drive end.
It shall be integrally-cast or otherwise permanently attached.

INSPECTION AND TESTING
Factory Acceptance Tests (FATs)

Seller shall shop-test the centrifugal blower unit to verify
performance in accordance with AMCA Publications 210 and 300 and
ASME PTC 11. The tests shall include positive pressure test,
negative pressure test and shaft seal leak test. Buyer shall be
notified in advance of all source testing and shall be allowed to
witness all tests {(FATs).

PACKAGING

Packaging and preparation for shipment shall be in accordance with
Seller's standards. At minimum, protection shall be provided
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust-inhibiting compound.

Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts.

Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

Centrifugal Blower Unit Assemblies shall be shipped fully
assembled on baseplate.

Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

Separate or loose parts shall be boxed. The box shall be attached
to the main item to be shipped as a unit.

A1l shipping containers shall be identified by Seller's order
number, equipment number and equipment description.

PART 3 EXECUTION

1/25/93 2:55pm

(Not Used)

END OF SECTION

106\VOLS.. \SPECS\P33B115821.0 P33B-15821-8



ATTACHMENT A

SHEET NO. TRE

PesgDs1 |- o

DATE CONTRACT
06-06-90 I

& FLUOR DANIEL

DATA SHEET

M NO.
BL-560-001A & BL-560-0018

U.S. Department of Energy

SPECIFICATION SECT NO.

Hanford Waste Vitrification Plam

15821

Richiand, Washington

FOR CLIENT

0
DOE Contract DE-AC06-86RL10838

FANS AND BLOWERS

OfiG BY CHKD APPR'D

—

VENDOR MUST FURNISH ALL P|

ENT DATA FOR THIS SPECIFICATION SHEET

FORE RETURNING

CUSTOMER  _tDMAP SERVICE —Colcl Egac! Viant Biowes  SIYE —Bichignd Wa
NO. REQUIRED —2 DAVE —Matac MANUFACTURER
GAS HANDLED MOLECULAR WEIGHT —28.___ __ CORROSIVES
a] O DATA BY VENDOR
OPERATING CONDITIONS 1. 2 3 TYPE FAN: (CENTRIFUGAL X ) (VANEAXIAL )
O CAPRCITY (SCEM)* (TUBE AXIAL y  (PROPELLER ___)
O CAPACITY ICFM TYPE BLADES:  (BACKWARD CURVED _X ) {(RADIAL )
O SPECIFIC GRAVITY (AIR = 1} (FWD CURVED —J) WRFOL ) (FLAT__)
CONSTRUCTION DETAILS:
O BAROMETER (PSIA) DET,
O EVEL ABOVE SEAL LEVEL (FT) DESCRIPTION (SIsw__) ©DwW__)
0 RELATIVE HUMIDITY (%) NOT CONTROLLED CLass a ) } o ) W )
O TEMP INLET NORMAL F) AGREEMENT (1___}@__ )@ _ )W _J6_6_)0_)@6_6_ )
D TEMP INLET MIN (°F) MOTOR LOCATION W ____ } X ) ¥ ) @ )
T DENSITY OF MIXTURE LBS/FI? WHEEL: {CAST ___} (LAMINATED __ ) (RMETED ___) (WELDED __ )
O PRESS DIFFERENTIAL (H;0) SHAFT: (DIA AT WHEEL ___ 9  (DIA AT BRGS 5
(SPAN 9 (OVERHANG 9
O SPEED (RPM) BEARINGS:  (INTERNAL ) (EXTERNAL )
O WHEEL TIP VELOCITY {FPM) RADIAL {BALL )  (ROLLER } (SLEEVE )
© BHP (INCL LOSSES) THRUST
) WATER RATE (#HP/HR) SEALS: TYPE:
O MAX CAP (CFM @ INLET) MAX BHP ROTATION FACING COUPLING (CW ___ ) (COW __ )
O SURGE PT (MIN CFM) MAX CONT SPEED MATERIALS OF CONSTRUCTION 304L SS
O FAN: 15T CRITICAL 2ND CRITICAL HOUSING WALL THICKNESS
O controL: BLADES BLADE THICKNESS
OUTLET DAMPERS (__STD)  (__ STREAMFIOW} | HUB
VARIABLE INLET VANES (___ MANUAL) (X AUTOMATIC) |  SHAFT
VARIABLE SPEED DRVE (___YES}  (__ NO) SHAFT SLEEVES
VARIABLE PITCH BLADES {_ MANUAL) {___ AUTOMATIC) | OTHER
O CONTROL POWER: VOLTS PH Wz
ELECT EQUIP HAZARD CLASS CONNECTIONS _SUE RATING ORIENTATION
D DRIVER: (MOTOR _X ) (TURBINE ___) OUTLET & 150#
O wmake O Tvre OUTLET 6 1504
O RATED O RPM DRAINS
O WEIGHT
O COUPLING: (YES __J(NO__ ) TESTS
D wmaxe O TYPE MECHANICAL RUN IN (YES __ ) N0 __)
O MODEL J QUARD FULLY ENCL WITNESSED PERFORMANCE  (YES ___ ) (NO __ )
O BELT DRVER: (VES X J (NO__) NONWITNESSED PERF. (VES__ ) NO__)
O PULL SIZE O WEIGHT SHOP INSPECTION (YES__) (NO__ )
B GUARD FULLY ENCL STATIC COND (YES _X j(No )| ©OTHER
O ortHeER
1O FAN OR BLOWER WEIGHT.
ITEMS TO BE INCLUDED BY VENDOR:
B COMMON BASEPLATE O SHENCER ONLET HOUTLET ) & INLET (SCREEN ) (FILTER )
B COMMON PANEL O DUCTING TRANSITION PIECE B HOUSING DRAIN CONNECTION
B PERFORMANCE CURVE O VIBRATION ISCLATION 8 SPARK RESISTANT CONSTRUCTION
O SECTIONAL DRAWING O rvee O INSULATION $TuDS
O =
-] O

B OUTLINE DRAWING SPECIAL COATINGS INSPECTION ACCESS
D INLET BOXES PAINT (PRIMER _X_) (MFG STD _X ) HEAT SHIELDS
* STD CONDITIONS: DRY AIR @ 60°F AND 14.7 PSIA DENSITY .075 LB/FTS,
SAFETY CLASSIFICATION _3_

105\051101\20418457 1924.001/WP51:01/25/93 3:57pm
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington
DOE Contract DE-AC06-86RL10838

ATTACHMENT B

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

Rev. 0

EQUIPMENT MAXIMUM ENVELOPE AND MODEL NUMBER

OR EQUAL

BL-560-001A | Buffalo forge Model RE-4

25

35 35

BL-560-001B | Buffalo Forge Model RE-4

25

35 35

*Equipment shall be of this model number or equal.

1/25/93 3:55pm
106WOLS. \SPECS\P33B\15821.0
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL 10838

SECTION 15894
VIBRATING FILTERS
8-595-P-P33B-15894

APPROVED FOR CONSTRUCTION

REVISICON 0 WAPA YES ___ NO _X_
ISSUE DATE S- 2-93 QUALITY LEVEL I __ II _X_
SAFETY CLASS 1__ 2__ 3 X 4_

ORIGINATOR: CHECKER:
é //Z//f} .
J. J. Fchkhan, Mechanical Eng. Date Date

APPROVED BY:

BB E el 1-2¢-93

C. J. Divona Lead Discipline Engineer Date

112583 4:00pm
108\WOLS. . \SPECS\P33B1158594.0



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL 10838

Rev. 0
SECTION 15894

VIBRATING FILTERS
B-595-P-P33B-15894
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457

DOE Contract DE-AC05-86RL10838

Rev.

SECTION 15894
VIBRATING FILTERS

PART 1 GENERAL
1.1 SUMMARY

This specification section covers the technical requirements for
the design, materials, fabrication, testing and preparation for
shipment for vibrating filter units. These units consist of
tubular filter elements valved to operate and backwash
individually, mounted in parallel on common inlet, outlet,
backwash supply and drain headers.

1.2 REFERENCES
The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI B16.5 1988 Pipe Flanges and Flanged Fittings
ANSI B36.19M 1985 Stainless Steel Pipe

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code

ASME Section I1I, 1989 Material Specifications~Ferrous
Part A Materials
SA-240 Specification for Heat-Resisting Chromium

and Chromium-Nickel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels

SA-790/SA-790M Specification for Seamless and Welded

Ferritic/Austenitic Stainless Steel Pipe
ASME Section VIII, 1989 Rules for Construction of Pressure
Division 1 Vessels

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 1990 Structural Welding Code Steel, 12th
Edition

FOVOLS, \SPECS\PIIB\IS894.0 P33B-15894-1
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC,
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington Fluor Contract 8457
DCE Contract DE-AC06-86RL10838

1.3

1.4

1.5

1.6

1.6.1

1/25/93 4:00pm

Rev. O

INSTRUMENT SOCIETY OF AMERICA (ISA)

ISA S20 1981 Specification Forms for Process
Measurement and Control Instruments,
Primary Elements and Control Valves

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 05063 Welding Pressure Vessels

Specification Section 15196 Identification and Tagging
Methods for Mechanical Equipment

Specification Section 16610 Electrical Requirements for
Packaged Mechanical Equipment

Specification Section 17892 Frit Slurry Filter Local Panels

Specification Section 17893 Instruments Furnished with
Mechanical Equipment Frit Slurry
Filter

DEFINITIONS

FAT - Factory Acceptance Test

SYSTEM DESCRIPTION
(Not Used)

SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

Documentation which shows that the control panels for the
vibrating filters are in accordance with Specification
Section 17892.

106\WOLS.. \SPECS\P33B115894.0 P33B-15894-.2
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington

DOE Contract DE-AC06-86RL10838

1.6.2
1.6.2.1

1.6.3

1.6.4
1.6.4.1

1.6.4.2

1.6.4.3

1725793 4:00pm

Rev.

Drawings

A. Certified dimensional outline drawings shall be submitted for

Buyer approval. These drawings shall indicate dimensions,
shipping weights, operating weights, clearances to be
maintained, size and location of all connections, lifting
supports, materials of construction and corrosion allowances.
They shall include equipment support data and equipment
performance data {this includes performance curves?
Drawings which include the base frame shall depict base plate
thickness at the foundation bolts.

B. Sectional drawings. These drawings shall show inside
arrangement construction and details for each component.

C. Allowable loads on the vibrating filter discharge nozzles and
suction nozzles shall be furnished for Buyer approval.

A1l drawings shall include a detailed Bill of Materials. This
shall list manufacturer, type and rating of all component parts or
assemblies.

Electrical Diagrams

Electrical diagrams shall be submitted in accordance with
Specification Section 16610.

Technical Data

Design Calculations - Seller shall provide an engineering design
analysis with supporting calculations used to establish
performance, bearing loads and operating characteristics. These
calculations shall be complete and in sufficient detail to permit
second or third-party review.

Descriptive Literature - Descriptive literature shall be provided.
This literature shall include equipment ratings, model numbers,
operating characteristics and technical descriptions.

Data Sheets

A. Seller shall submit completed data sheets for the furnished
equipment. These data sheets shall reflect the design
parameters in Data Sheets P33B-DS-1 and DS-2 (Attachment A).

B. Complete instrumentation data sheets, ISA S20 specification
forms for process measurement and control instruments,
primary elements and control valves.

106\VOL5. \SPECS\P33B\15884.0 P33B-15894-3
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL 10838

Rev. O
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1.6.4.4

1.6.4.5
1.6.5

1.6.6

1.7

1.8
1.8.1

1/25/93 4:00pm

Vibrating Filter Performance Curves

Vibrating filter performance curves shall be submitted for Buyer
approval. These curves shall include efficiency, pressure drop,
viscosity and specific gravity corrections.

Factory Acceptance Tests (FATs) as defined in Paragraph 2.2.13.
Spare Parts List

A list of recommended spare parts for one {1} year's routine
operation shall be submitted. The spare parts 1ist shall include
sufficient data to permit procurement either from original
manufacturer or any subsupplier.

Installation, Operation and Maintenance Manuals

Seller shall submit operation and maintenance manuals. These
shall cover the vibrating filters furnished in accordance with
this specification section. These manuals shall fully detail
sequences of disassembly, repair, adjustment, reassembly,
lubrication and troubleshooting. Troubleshooting sections shall
include fault trees to guide both mechanical and electrical

diagnostics. The manuals shall include reduced-size copies of any

assembly drawing, subassembly drawing or parts list needed for
routine maintenance and overhaul. This data shall be submitted in
accordance with Specification Section 01730. Complete installa-
tion manuals shall be submitted.
CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)
PROJECT OR SITE ENVIRONMENTAL CONDITIONS
Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia
C. Qutside Design Temperature

1) Maximum Design Temperature  110°F

2) Minimum Design Temperature  -20°F

3) Wet Bulb Design Temperature 68°F

106\WOLS.. \SPECS\P23B\15894.0 P33B-15894-4



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

1.8.2

Rev. 0

Operating Environment

A. Normal Temperature 60° to 104°F
B. Maximum Temperature 104°F
C. Relative Humidity Not controlled

PART 2 PRODUCTS

2.1
2.1.1

2.1.2

2.1.3

2.1.4

2.1.5

2.1.6

2.2
2.2.1

1/25/93 4:00pm

MATERIALS AND EQUIPMENT

The vibrating filter system shall be a multiple element-type
filter. It shall be furnished as a complete, automatic, self-
cleaning filter system. The vibrating filter system design shall
be in accordance both with ASME Section VIII, Division 1 and ANSI
B36.19M for interconnecting piping.

The vibrating filter system shall be designed to maintain the
design flow during the backwashing cycle. The required number of
elements shall be specified by Seller in accordance with P33B-DS-1
and DS-2 (Attachment A},

The vibrating filter system logic shall control a backwash flow
scheme. Process water shall be used as the backwash source.
Backwash duration and required quantity of backwash fluid shall be
specified by Seller.

Seller shall furnish the vibrating filter with automatic
backwashing and a multiple tube-type filtration system. It shall
be designed as a complete, self-contained, modular package capable
of continuous operation.

The vibrating filter system shall be skid-mounted. The maximum
envelope dimension and model number or equal are shown in
Attachment B.

The vibrating filter skid shall be anchored with a minimum of four
equally spaced 1/2 inch diameter anchor bolts. Bolt holes shall
be 11/16 inch diameter.

FABRICATION AND MANUFACTURE

General Requirements

The vibrating filter system shall be manufactured in such a manner
that pressure drop shall be at its minimum over the flow range of
the filter system. The noise tevel shall not exceed 85 dB at 3
feet peripheral around the filter system assembly.

106\VOLS.. \SPECSIPA3B\15894.0 P33B-15894-5
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U.S, DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

2.2.9.1

2.2.10
2.2.10.1

1/25/93 4:00pm

Rev., 0

The vibrating filter housing shall be Type SA-240 stainless steel
in accordance with ASME Section II, Part A.

All interconnecting valves shall be of the full port opening type
to minimize pressure drop across the system.

The vibrating filter housing shall be manufactured in accordance
with ASME Section VIII, Division 1.

Piping and flanged fittings in the vibrating filter system shall
be in accordance both with ANSI B16.5 and ASME Section II, Part A
SA-790/SA-790M,

Burst strength of the filter element shall be not less than 200
percent of the design pressure in accordance with P33B-DS-1 and
DS-2 {Attachment A).

Welding on the skid of the skid-mounted vibrating filter shall be
in accordance with AWS D1.1. Welding of pressure vessels shall be
in accordance with Specification Section 05063. The skid material
shall be Type 316L stainless steel.

The control panel shall be mounted directly on the skid. It shall
provide all instruments and controls necessary for safe, reliable
and continuous unattended operation of the vibrating system at the
specified operating and design conditions of P33B-DS-1 (Attachment
A?. The control panel shall be in accordance with Specification
Section 17892.

The vibrating filter system shall be furnished with an automatic
sequence programmer. This programmer shall control the sequential
backwash of the filter elements. One set of elements shall be
backwashed at a time, The programmer shall be supplied with the
capability of varying the backwash cycle time. It shall also
possess a manual override capability to allow manual filter
element backwash. Instruments and control panel shall be in
accordance with Specification Section 17892 and 17893.

The backwash cycle shall be capable of being initiated by both of
the following:

A. Differential pressure across the filter system.

B. Locally-mounted manual switch.

The open and close rates of both the feed and backwash control
valves shall be adjustable.

Electrical Requirements

Electrical components shall be in accordance with Specification
Section 16610.

106\VOLS..\SPECS\PIIB15894.0 P33B-15894-6
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington

FLUOR DANIEL, INC,
Advanced Technology Division

Fluor Contract 8457

DOE Contract DE-AC06-86RL 10838

2.2.11

2.2.12

2.2.13

2.2.14

2.2.14.1

2.2.14.2

2.2.14.3

2.2.14.4

2.2.14.5

1/25/83 4:00pm

Rev.

Coatings

After completion of all fabrication procedures the external
surfaces of each vibrating filter shall be thoroughly cleaned of
all foreign material, including rust, in accordance with

SSPC SP-6. Manufacturer's standard prime and finish paint or
coatings shall be applied. Stainless steel surfaces shall not be
painted unless specified otherwise.

Labeling and tagging shall be in accordance with Specification
Section 15196, Paragraph 2.2.2, Type 6.

Factory Acceptance Tests (FATs)

A. Seller shall shop test the vibrating filter system to verify

performance, pressure drops and flow rates. A detailed shop
testing procedure shall be submitted for Buyer approval
before testing begins.

B. A1l pressure-containing elements shall be hydrostatically
tested for a period of time not less than 30 minutes. The
test pressure shall be not less than one and one-half times
the vibrating filter system's design pressure. During the
test no visually-detectable leakage shall occur at any
joint.

cC. Seller shall furnish certified shop FAT reports prior to
shipment.

Packaging

Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust-inhibiting compound.

Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts.

Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

Vibrating filter unit assemblies shall be shipped fully assembled.

106\VOLS.. \SPECS\P33B\15804.0 P33B-15894-7
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-B6RL 10838

Rev. 0
2.2.14.6 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

2.2.14.7 Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

A1l shipping boxes shall be identified by Seller's order number,
equipment number and equipment description.

PART 3 EXECUTION
(Not Used)

el END OF SECTION

LS NBPECS\PI3BIS884.0 P33B-15894-8



ATTACHMENT A PAGE 1 OF 2
o By REVISION SHEET NO. REV.
DATE P23B-DS-1 0
FLUOR DANIEL BATE T
DATA SHEET 10-19-88 845734
U.S. Department of Energy ™M n) se0.002v
Hanford Waste Vitrification Plant SPECIFICATION Sffgg&
Richland, Washington [FOR CUENT USE
DOE Contract DE-AC06-86RL10838
PPRD
VIBRATING - PRESSURE FILTER KM. Crabb| RMM
ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION 15804 P&ID NO.:
TTEM NO F1-580-002V SERVICE PFSFTI FILTER
PROCESS DESIGN
WATER SOURCE LPW PRESSURE 65 P83, TEMP 4070 ¥
FEED QUALITY: SUSPENDED SOUDS 370,000 PPM, LT
OTHER
EFFLUENT QUALITY: MAKE EQUIVALENT TO 15 MESH JTU.
OTHER
TOTAL FLOW RATE 70 GPM, ALLOWABLE HEAD LOSS 12-15 Psi
UNIT CAPACITY 45 - 95 (46,200 LB/HR}  GPW, FILTRATION RATE 10- 15 GPWSQ FI
BACKWASH. RATE 250 GPM, QUANTITY 21  GALLONS PER CYCLE
LENGTH OF RUN BEFORE BAGKWASH BACKFLUSH @ AP = 15 psi
UPSTREAM TREATMENT.
DOWNSTREAM TREATMENT.
MECHANICAL DESIGN
FILTER MEDIA:
TOP LAYER: TYPE Qry EFFECTIVE SIZE RANGE
UNIFORMITY COEFF DENSITY BED DEPTH
UNIFORMITY COEFF DENSITY BED DEPTH
BOTTOM LAYER: TYPE ary EFFECTIVE SIZE RANGE
UNIFORMITY COEFF DENSITY BED DEFTH
OTHER REQUIREMENTS:
PRESSURE VESSEL: NUMBER SIDE SHALL FT., DIAMETER FT.
TYPE OF FILTER: AT | ZONTA
NUMBER OF COMPARTMENTS
MATERIAL OF CONSTRUCTION 316L 88
CORROSION ALLOWANCE DESIGN PRESSURE 150 PSIG @ 150°F
| TOTAL WALL THICKNESS INCLUDING CORROSION ALLDWANCE: BiDE SHELL ENDS f
. ]
MANHOLE SIZE LOCATION . HANDHOLE SIZE LOCATION
TANK SUPPORT. FIXED LEGS [ SCREW.TYPE JACK LEGS D
INLET DISTHI_EUTDH:
|_UNDER DRAIN: N DOUBLE DiSH GROUT OTHER
IiCE PiPING: B!Z_E PATING MATERLAL
‘ N AF
VALVING: TYPE MATERIAL OF CONSTRUCTION TRIM
OPERATOR —_—
BACKWASH 8, RINSE CONTROL: — —
SAMPLE VALVES D pressure aavaes [ WATER METER D BXID mountep L]
BACKWASH PUMP & DRIVER D
PAINTING . INTERNAL PRIME FINISH
EXTERNAL PRIME FINISH
OTHER

SAFETY CLASSIFIGATION 3

10B0SA 1012078457 1878 MIS/WPE1-01/25/83 5:11pm
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PAGE 2 OF 2

ATTACHMENT A
NO. BY REVISION SHEET NO REV
| DATE P338.DS-1 0
FLUOR DANIEL BATE CONTRACT
DATA SHEET 10-19-88 845734
U.S. Department of Energy SN g seo-00zv
Hanford Waste Vitrification Plart SPECIFICATION Sﬁggg&
Richland, Washington TOR CUENT UBE
DOE Contract DE-AC06-86RL 10838 A
OHG BY |CHAKD APPRD
VIBRATING - PRESSURE FILTER KM. Crabb| RMM
ALL TEMS SHALL COMPLY WITH GENERAL SPECIFICATION 15894 P&ID NO.:
TEM NO SERVICE
SHIPPING WEIGHT LBS., VOLUME cu. FT.
REMARKS:
SKETCH:

NOTE: Procass data based on Model 55-84-203 Ronningen-Petter Vibrating Slurry Filter.

P33B - 15894



ATTACHMENT A PAGE 1 OF 2

NO. AY AEVISION SHEET NO. REV.
DATE. P338-DS-2 0
5 FLUOR DANIEL BATE AT
DATA SHEET 10.19.68 845734
U.S. Department of Energy ™M seco0av
Hanford Waste Vitrification Plant SPECIFICATION SECT NO. 15694
Richland, Washington R GO USE
DOE Contract DE-AC06-86RL10838
(ORI BY JCARD APPRD
KAM. Crabbl RMM

ALL ITEMS SHALL COMPLY WITH GENERAL SPEGIFICATION 75804 P&ID NO.:
. [TEM NO FI-580-003V SERVICE DFSFT FILYER
PROCESS DESIGN
WATER SOURCE LPW PRESSURE 65 P8iG, TEMP 4070 ¥
FEED QUALITY: SUsPENDED SOLIDS 34,000 PPM, JTU.
OTHER

EFFLUENT QUALTTY: MAKE EQUIVALENT TO 60 MESH I

OTHER

e TOTAL FLOW RATE 85 GPM, ALLCWABLE HEAD LOSS 12-15 pa
b UNIT CAPACITY 45 - 85 (46,200 LB/HR)  GPM, FILTRATION RATE 10-15 GPMSQ FT

BACKWASH: RATE 250 GPM, QUANTITY 21  GALLONS PEA CYCLE
LENGTH OF AUN BEFORE BACKWASH BAGKFLUSH @ AP = 15 psi
UPSTREAM TREATMENT:
DOWNSTREAM TREATMENT:

MECHANICAL DESIGN

FILTER MEDIA:
TOP LAYER: TYPE ary EFFECTIVE SIZE RANGE
UNIFORMITY COEFF DENSITY BED DEPTH
UNIFORMITY COEFF DENSITY B8ED DEPTH
BOTTOM LAYER: TYPE ary EFFECTIVE SIZE RANGE
UNIFORMITY COEFF DENSITY BED DEPTH
OTHER REQUIREMENTS:
PRESSURE VESSEL: NUMBER SIDE SHALL FY., DIMMETER FT.
IYPE OF FUTER: VEEEQ&.G—*EEMDJ&EE
NUMBER OF COMPARTMENTS
MATERIAL OF CONSTRUCTION 376l S8
‘ CORADSION ALLOWANGE DESIGN PRESSURE 150 PSIG @ 150°F
|_TOTAL WALL THICKNESS INCLUDING CORROSION ALLOWANGCE: SIDE SHELL ENDS
WiTH e[ noncooen (]
MANHOLE SIZE LOCATION HANDHOLE SiZE LOCATION
L_TANK SUPPORT. FIXED LEGS O acAEwTYPE Jack teas [
INLET DISTRIBUTOR:
UNDER DRAIN: ___STRAINERS | DOUBLE DISH D gnou-rg OTHER
FACE PIPING: SIZE RATING MATERIAL

VALVING: TYPE MATERIAL OF
OF'__E__HATOH
BACKWASH & HIP&E CONTROL:

PLE Vi SSURE GAUGES WATER METER SKID MOUNTEDD

BACKWASH PUMP & DRIVER D
PAINTING: INTERNAL PRIME FINISH
EXTERNAL PRIME FINISH
OTHER

SAFETY GLASSIFICATION sl

10S\0S\ 10 T\20\BAST 2006 MIS/WPS1-01/25/03 5:13pm

P33B - 15894
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ATTACHMENT A PAGE 2 OF 2
NO BY SHEET NO. REV.
4 RATE P338-DS.2 0
5 FLUOR DANIEL DATE CONTRACT
DATA SHEET 10-19-88 845734
U.8. Department of Energy TAGNO F1-580-003V
Hanford Waste Vitrification Plant SPECIFICATION SECT NO.
Richland, Washington [FoR CLENT USE
DOE Contract DE-AC06-86RL10838
URIG BY [CHRD APPRTD
- KM. Crabbl RMM

NOTE: Process data based on Model 55-84-203 Ronningen-Petter Vibrating Slurry Filter.

ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION 15804 P&ID NO.:
ITEM NO SERVICE

SHIPPING WEIGHT LBS., VOLUME CU. FT.

REMARKS:

SKETCH:

P33B - 15894




U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457
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ATTACHMENT B

EQUIPMENT MAXIMUM ENVELOPE
AND MODEL NUMBER OR EQUAL

‘MAXIMUM ENVELOPE

(inches)
TAG NUMBER MODEL NUMBER* LENGTH | WIDTH | HEIGHT
FL-580-002V | Ronningen-Petter Model 203 A-BW-VIB 63 40 70
“ FL-580-003V §{ Ronningen-Petter Model 203 A-BW-VIB 63 40 70

Rev.

*Equipment shall be of this model number or equal.

1/25/93 4:00pm
106WVOLS...\SPECS\PA3B115894.0

P33B-15894

ATTACHMENT B
Page 1 of 1
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Advanced Technology Division

Hanford Waste Vitrification Plant
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

SECTION 15896
ROUGHING FILTERS/HEPA FILTERS (MECHANICAL)
B-595-P-P33B-15896

APPROVED FOR CONSTRUCTION

=2 REVISION 0 WAPA YES __
o ISSUE DATE H-J-43% QUALITY LEVEL 1 __
SAFETY CLASS 1__ 2__ 3

NO _X_
I X
X 4_

= ORIGINATOR: CHECKER:

4 /5

. Ichkhan; Mechanical Engineer Date

- Dae

APPROVED BY:

R.B.E oy [2¢-93

C. J. Divona Lead Discipline Engineer Date

01/25/93 4.05pm
106\WVOLS., \SPECS\P33B15896.0



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL10838

SECTION 15896

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

ROUGHING FILTERS/HEPA FILTERS (MECHANICAL)

B-595-P-P338-15896
TABLE OF CONTENTS

PART

PART 1 GENERAL . . . . . . . . ¢t ¢ it v v vt et o s v e o s o a o o
1‘1 SUMMARY ......... - - L] L] - - ® & &4 ®& &« & s + =
1.2 REFERENCES . . . . . v v v v v v v v o vt e s e v e e .
1.3 RELATED REQUIREMENTS . . . .+ « v ¢ v v v v v 0 v 0 v o o s
1.4 DEFINITIONS . . . . o v v v v v o ot e e et s e e e e e e s
1.5  SYSTEM DESCRIPTION . . . . + o« 4 ¢ v o o v v v o o v o
1.6  SUBMITTALS . . . . v v o v v v v v v v v v v s e e e e e s
1.7  CLASSIFICATION OF SYSTEMS AND COMPONENTS . . . . . . . . . .
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS . . . . . . . . . .

PART 2 PRODUCTS . . . . . . o v i vt s s e e e v e et s e e v s e s s
2.1  MATERIALS AND EQUIPMENT . . . . . « ¢« v ¢ o v v v o 0 o o o
2.2 FABRICATION AND MANUFACTURE . . . . . . « ¢ . o o o v o v o
2.3 TESTING . . . . . . 0 v it e e e e e e e e e e e e e e
2.4 LABELING . . . ¢ ¢ ¢ v v v v v e et e e e e e e e e e e e
2.5 COATINGS . . . ¢ ¢ v v v v e i i e st e e e e e e e e
2.6 PACKAGING . . . . ¢ ¢ v v v v i s e e e e e e e e e e e e

PART 3 EXECUTION . . . . . . . . <« - o o o o o v v o v W . P

ATTACHMENTS

ATTACHMENT TITLE

A DATA SHEETS
B EQUIPMENT MAXIMUM ENVELOPE AND MODEL NUMBER OR EQUAL
01/25/33 4:05pm

106\VOLS.. \SPECS\P33B\15896.0
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richtand, Washington

FLUOR DANIEL, INC,
Advanced Technology Division

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

Rev,

SECTION 15896
ROUGHING FILTERS/HEPA FILTERS (MECHANICAL)

PART 1 GENERAL

1.1

1.2

01/25/93 4:05pm

SUMMARY

This specification section establishes the minimum requirements
for design, fabrication and testing of high efficiency particulate
air (HEPA) and roughing filters to be used in an environmental
protection application,

REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only,

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANST B1.20.1 1983 (Rev. 1992) Pipe Threads, General
Purpose (Inch)

ANSI B16.5 1988 Pipe Flanges and Flanged Fittings

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
and/or
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ANST/ASME NQA-1 1989 Quality Assurance Program
Requirements for Nuclear Facilities

ANSI/ASME N509 1989 Nuclear Power Plant Air Cleaning
Units and Components; Interpretations
No. 1

ANSI/ASME N510 1989 Testing of Nuclear Air Treatment
Systems

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM Al176 1990 Standard Specification for Stainless
and Heat-Resisting Chromium Steel Plate,
Sheet, and Strip
INSTITUTE OF ENVIRONMENTAL SCIENCES (IES)

IES RP-CC-001-83-T 1983 Recommended Tentative Practices for
Testing and Certification of HEPA Filters

106\WVOLS. . \SPECS\P33B\15896.0 P33B-15896-1
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-B6RL 10838

1.3

1.4

1.5

1.6

1.6.1
1.6.1.1

01/25/93 4:05pm

Rev.

MILITARY SPECIFICATIONS (MIL)

MIL-F-51068 1988 (Rev. F) Filter, Particulate, (High
Efficiency, Fire Resistant)

MIL-F-51079 1988 (Rev. D) Filter Medium Fire-
Resistant, High-Efficiency

NUCLEAR STANDARD

NE F3-43 1984 Quality Assurance Testing of HEPA
Filters and Respirator Canisters

NE F3-45T 1984 Specifications for HEPA Filters Used

by DOE Contractors
STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

UNDERWRITERS LABORATORIES INC. (UL)
tL-586 1990 UL Standard for Safety High
Efficiency Particulate Air Filter Units,
7th Edition
RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

DEFINITIONS

FAT - Factory Acceptance Test

HEPA - High Efficiency Particulate Air
SYSTEM DESCRIPTION

(Not Used)

SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

The following documents shall be submitted for Buyer approval:

HEPA filter outline drawings, dimensions and weight.

106\WOLS., \SPECS\P338\15896.0 P33B-15896-2

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Piant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

1.6.1.2

1‘6.2

1.6.3

1.6.4

1.6.5

1.7

1.8
1.8.1

1.8.2

01/25/93 4:05pm

Rev. 0

Detail drawings of the HEPA filter housing and its various
components. The drawings shall also contain weights, anchor bolt
details and materials used.

Data Sheets

Seller shall submit complete data sheets for the furnished
equipment. These data sheets shall reflect the design parameters
in Data Sheets P33B-DS-1 through DS-20 (Attachment A?

A list of manufacturer's recommended spare parts for one (1)
year's routine operation. Include sufficient data to permit
procurement either from the original manufacturer or any
subsupplier.

Operation and maintenance manuals in accordance with Specification
Section 01730. Complete installation manuals shall also be
submitted. -

Factory Acceptance Tests (FATs} in accordance with Paragraph 2.5.
Procedure and FAT reports shall be submitted for Buyer approval.

CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)
PROJECT OR SITE ENVIRONMENTAL CONDITIONS

Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia
C. Qutside Design Temperature

(1) Maximum Design Temperature 110°F

(2) Minimum Design Temperature -20°F

(3) Wet Bulb Design Temperature 68°F

Operating Environment

A. Normal Temperature 60°F to 104°F
B. Maximum Temperature 104°F
C. Retative Humidity Not controlled

106\VOL5.. \SPECS\P33B\15896.0 P33B-15896-3



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richtand, Washington

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

Rev.

PART 2 PRODUCTS

2.1

2.1.1

2.1.2

2.1.3

2.1.4

2.2

2.2.1

2.2.2

01/25/83 4:.05pm

MATERIALS AND EQUIPMENT

The following requirements apply to the HEPA filters furnished in
accordance with this specification section.

Filter Medium

The material for the HEPA filter medium shall be in accordance
both with MIL-F-51079 and ANSI/ASME N509.

HEPA Filter Housing

The materials for the HEPA filter housing shall be Type 304L
stainless steel in accordance both with ASTM A176 and ANSI/ASME

N509.
Adhesives

Adhesives used both to seal the filter pack into the case and
glue gaskets to the case shall either be nonflammable or self-
extinguishing. Where the dried film is exposed to an open flame,
it shall either not burn or not continue to support combustion
when the source of ignition is removed.

Gaskets and Fluid Seals

The HEPA filter shall have a filter-to-housing seal using a
continuous knife edge on the mounting frame of the filter housing
that mounts to a continuous perimeter channel filled with highly
viscous nondrying compound.

FABRICATION AND MANUFACTURE

Fabrication and manufacture of the HEPA filter assembly shall

be in accordance with ANSI/ASME N509, MIL-F-51068, MIL-F-51079 and
UL-586. The Quality Assurance Program shall be in accordance with
ANSI/ASME NQA-1 requirements.

The HEPA filter housing shall be designed for bag-in/bag-out
capability suitable for installation of a single-element HEPA
filter. The housing shall allow the operator to change filters
without coming into direct contact with the filter element.

Each housing door shall be equipped with a double ribbed bag-out
port designed for accepting an B mil polyvinyl chloride (PVC) bag.
Housing shall be designed to prevent ripping or tearing of the bag
during operation.

10B\VOLS.. \SPECS\P33B\15896.0 P33B-15896-4
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington

FLUOR DANIEL, INC.
Advanced Technology Division

Fiuor Contract 8457

DOE Contract DE-AC06-86RL10838

2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

2.3

2.4

2.5

2.6
2.6.1

01/25/93 4:05pm

Two bags (one for equipment start-up and one spare) shaill be
provided and shipped with each HEPA filter housing. The bags
shall include an integral shock cord and mittens to facilitate
changeout.

One banding kit shall be supplied with the HEPA filter housing.
The kit shall include all tools and straps necessary for a
complete bag-out procedure.

HEPA filter housing flanges shall be in accordance with ANSI
B16.5. Pipe threads shall be in accordance with ANSI B1.20.1.

Welding

A1l welding for the HEPA filter assembly shall be in accordance
with ANSI/ASME N509.

The base of the HEPA filter housing shall have provisions to be
anchored with no less than eight (8) 1/2-inch diameter bolts,
equally spaced. Bolt holes shall be 11/16 inch in diameter.

Design Envelope. Maximum envelope sizes and model numbers of
equipment or equal are shown in Attachment B.

COATINGS

After completion of all fabrication procedures the external
surfaces of the HEPA filters shall be thoroughly cleaned of all
foreign material, including rust, in accordance with SSPC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel surfaces shall not be painted unless
specified otherwise.

LABELING

Labeling shall be in accordance with Specification Section 15196,
Paragraph 2.2.2, Type 6. This shall be in addition to the
manufacturer's identification plate.

TESTING

Testing of HEPA filter assembly and FAT reports shall both be in
accordance with ANSI/ASME N510, NE F3-45T and IES RP-CC-001-83-T.
Testing shall also be in accordance with NE F3-43 Department of
Energy (DOE) document.

PACKAGING

Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping and

106WOLS.. \SPECS\PS3B\15896.0 P33B-15896-5
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838
Rev. 0
storage. Minimum preparation shall include the requirements
listed below.

2.6.2 Machined surfaces and threads shall be protected during shipment
by application of grease or other suitable rust-inhibiting
compound.

2.6.3 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts.

2.6.4 Threaded connections and tapped holes shall be capped or plugged.

Compatible materials shall be used to prevent thread damage.

2.6.5 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

2.6.6 Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

A1l shipping boxes shall be identified by Seller's order number,
equipment number and equipment description.

PART 3 EXECUTION
(Not Used)

END OF SECTION

?mf.iegggcsmasusase.o P33B-15896-6



ATTACHMENT A

FLUOR DANIEL N EY REvSION SFEETNo e
—DATE. P33B-DS-1
DATE
DATA SHEET 121989
JTAG NO.

U.S. Department of Energy :

Hanford Waste Vitrification Plant {450,001 AND F}H450 0018 _

Richland, Washington 15896

DOE Contract DE-AC06-86RL10838 TR

HEPA FILTERS [ORIG BY THKD | APPAD
S KM
TITLE PROCESS COOLING WATER HEPA FILTER
NOUNTSREQD 2 NO UNITS OPERATING _1 SPARE @ TYPE (HORIZONTAL —) (VERTICAL X__ )
TYPE ELEMENT (THROW - AWAY X ) (CLEANABLE ) OTHER
‘PROCESS DESIGN
NAME OF FLUID FILTERED __SATURATED AR & PROCESS JAPOR ___
QUANTITY FLUID FILTERED 149 LB/HR
OPERATING PRESSURE :Q-J PSIG
OPERATING TEMPERATURE F
SPECIFIC GRAVITY @ OPER TEMP _EZJ LB/FT
VISCOSITY @ OPER TEMP %ﬁz _ CS
ALLOWABLE PRESSURE DROP H;
NAME OF PARTICLES REMOVED .
MAXIMUM PARTICLE SIZE MICRON
MINIMUM PARTICLE SIZE MICRON
SIZE OF PARTICLES REMOVED ____$8.97% OF 0.3 MICRONS AND LARGER MICRON
QUANTITY PARTICLES TO BE REMOVED #/HR
. MECHANICAL. DESIGN
DESIGNPRESSURE _3£5  PSIG DESIGN TEMPERATURE 180 °F CORROSION ALLOWANCE 1168
copes: asmeves Xy o )  stamp ves Ky oo [y otHen
MATEFIALS OF CONSTRUCTION “CONNECTIONS NO SIZE RATING
FILTER CASE 304L S5 INLET 1 1142 150#
FILTER COVER OUTLET 1 112 1504
FILTER ELEMENT SUPPORTS VENT
FILTER CASE SUPPORATS DRAIN
FILTER CONNECTIONS INSTRUMENTS
ELEMENTS
GASKETS
*ALL CONNECTIONS 2° AND LARGER SHALL BE FLANGED
FILTER COVER TYPE (THRU BOLTED-ON (X), SWING BOLTED-ON (_}, CLAMRON (_}, SCREWED (), SPECIAL (_), - SEE NOTES)
pavir (ves O1) ~vo &) reteErcasesupports (vEs By oo ) mNimum HEIGHT
sanpBeasT (ves J) vo 1) FaNT PAIMER (vEs L) vo )
DATA BY VENDORS _
MFR TYPE NO
NOREQD —. . : NOOPERATING . NOSPARE
NO ELEMENTS EACH FILTER © SIZE '0.0. x 'STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY .. CUFT: SURFACE SQFT
CLEANPRESSUREDROP ____ PSl:  SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:
JWEEL&DMW}EECS oes L ovo ()

NOTES: {1} FLTERS BI) SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS. (2} VAPOR IS SAFETY CLASSIFICATION 3
NORMALLY AIR SATURATED WITH WATER VAPOR. (3) FLOW THRU FILTER IS FROM BOTTOM LP

105\08\101\204\84571877.001/WP51/01/25/93 4:08pm P33B - 15896
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ATTACHMENT A

e SHEET NO. REV.
R DANIEL NO. i REVISION
5 FLUOR DAN DATE P38 DS 2 4
DATE CONTRACT
DATA SHEET 12-20.89 845734
TAG NO.
U.S. Department of Energy
Hanford Waste Vitrification Plant AS0.001A AND Fii 460 0018
Richland, Washington . e
DOE Contract DE-AC06-86RL10838 O SO TSE 5666
HEPA FILTERS ORG BY CHKD | APFRD
S. Stmusbarg| KM
TTLE MELTER COOLING WATER HEPA FILTER
NOUNTSREQD 2 NO UNITS OPERATING SPARE — TYPE (HORIZONTAL ) (VERTICAL X )
TYPE ELEMENT (THROW - AWAY _X ) (CLEANABLE } OTHER
S ~ PROCESS DESIGN :
NAME OF FLUID FILTERED ___MR Aﬁw
QUANTITY FLUID FILTERED 35 ACFM (RATED) LB/HR
OPERATING PRESSURE 0. 1 PSIG
OPERATING TEMPERATURE 74 °F
SPECIFIC GRAVITY @ OPER TEMP 0071 LB/FT?
VISCOSITY @ OPER TEMP cE
ALLOWABLE PRESSURE DROP _ALLMM..E&_M__ Hy
NAME OF PARTICLES REMOVED PAR 2
MAXIMUM PARTICLE SIZE __ MICRON
MINIMUM PARTICLE SIZE MICRON
SIZE OF PARTICLES REMOVED ___99.87% OF 0.2 MICRONS AND LARGER MICRON
QUANTITY PARTICLES TO BE REMOVED #/HR
_ MECHANICAL DESIGN
DESIGN PRESSURE —2:8.. PsIG DESIGN TEMPERATURE _180 of CORROSION ALLOWANCE _None
copes: AsME(ves Dd) o OO)  stame ves Ky wo )  omHer
MATERIALS OF CONSTRUCTION *CONNECTIONS "NO SIZE RATING
FILTER CASE 304L SS INLET 1 11z 1508
FILTER COVER OUTLET 1 1-11 150#
FILTER ELEMENT SUPPORTS VENT
FILTER CASE SUPPORTS DRAIN
FILTEH CONNECTIONS INSTRUMENTS
ELEMENTS
GASKETS

*ALL CONNECTIONS 2° AND LARGER SHALL BE FLANGED
FILTER COVER TYPE (THRU BOLTED-ON (X)), SWING BOLTED-CN (_), CLAMP-ON (), SCREWED (_}, SPECIAL {_), - SEE NOTES)

oavr (ves OJ) oo ). ruver case suprorts (ves (1) o [J) minMum HEIGHT

sanpeLast (ves [0y o K): paNT PRIMER (vEs [1) vo )

DATA BY VENDORS Do
MFR TYPE NO
NO REQ'D :  NO OPERATING NO SPARE
NO ELEMENTS EACHFILTER . : SIZE 0.0, X 'STR: MATERIAL

TOTAL ELEMENT DIFT HOLDING CAPACITY CUFT; SURFACE SQFT
CLEANPRESSUREDROP . PSI:  SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:;

| ! Lh oo O

NOTES: (1) FLTERS BID SHALL INGLUDE MNITIAL SET OF RLTERING ELEMENTS, {2) VAPOR IS SAFETY CLASSIFICATION 3 _
NORMALLY AIR SATURATED WITH WATER VAPOR. (3) FLOW THRU FILTER IS FROM BOTTOM UP

105\0S\1011204\8457 1886.001 WP51/01/25/83 4:09pm P33B - 15896




ATTACHMENT A

5 FLUOR DANIEL NO. BY O, SHEET MO, REV
DATE P338-05-3 0
DATE CONTRACT
DATA SHEET . 03-02-90 845734
TAG NO.
Hgifc?re \?vnagzn_\tli(t)rf'rff:gﬁggg Plant s 201
Richland, Washington
DOE Contract DE-AC06-86RL10838 RPN & .
HEPA FILTERS [OFIG BY THKD  [APPRD
MW Bergeron| SSL
TITLE FL.OOR DRAIN CATCH TANK HEPA FIiLTER
NCUNTSREQD 1 NOUNITS OPERATING L SPARE _@ __  TYPE (HORIZONTAL —_ ) (VERTICAL X__)
TYPE ELEMENT (THROW - AWAY X ) (CLEANABLE = ) OTHER _____ NUCLEAR GRADE
. : . : PROCESS DESIGN
NAME OF FLUID FILTERED e AR (POSSIBLE HINGI VAPOR)
QUANTITY FLUID FILTERED - 423.0 188 #/HR
OPERATING PRESSURE S | CRN | PSIG
OPERATING TEMPERATURE 17 220 NOTE 2 °F
DENSITY @ OPER TEMP Q71 055 LB/ FT?
VISCOSITY @ OPER TEMP 018 021 Ce
ALLOWABLE DIRTY PRESSURE DROP L9 5.0 "0
NAME OF PARTICLES REMOVED POSSIBLY RADIOACTIVE
MAXIMUM PARTICLE SIZE MICRONS
MINIMUM PARTICLE SIZE MICRONS
SIZE OF PARTICLES TO BE REMOVED — . 89.97% OF .3 MICRONS PARTICLES MICRONS
QUANTITY OF PARTICLES TO BE REMOVED #/HR
MECHANICAL DESIGN
DESIGN PRESSURE .. 28,4 psiG DESIGN TEMPERATURE 180  _ °F CORROSION ALLOWANCE _____1/16*
cooes: asme(ves () o BBy  stame ves ) wo By  omen NUCLEAR GRADE
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SZE RATING
FILTER CASE 304L 5.5. INLET 1 T 1504
FILTER COVER 304L S.S. OUTLET 1 r 1504
FILTER ELEMENT SUPPORTS 304L 5.5, VENT
FILTER CASE SUPPORTS DRAIN
FILTER CONNECTIONS 304L S.5. INSTRUMENTS
ELEMENTS NUCLEAR GRADE
GASKETS HNG, RESISTANT
*ALL CONNECTIONS 2* AND LARGER SHALL BE FLANGED

FILTER COVER TYPE THRAU BOLTED-ON (_), SWING BOLTED-ON (X ), CLAMP-ON (_), SCREWED (_), SPECIAL (_), - SEE NOTES)
oavr  (ves [J) vo Bl);  Furer case supports (ves 1) vo [J) MINIMUM HEIGHT

sanoBLasT oves [y wvo B PANT PRIMER (vES [y mvo X,

DATA BY VENDORS b
MFR TYPE NO
NOREQD — NO OPERATING NO SPARE
NO ELEMENTS EACH FILTER : SIZE *0.D. x *STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY ____________ CUFT SURFACE SQFT

CLEANPRESSUREDROP —__________ PSl:  SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL ouTune iNcLuUDED (vEs E1) vo 1) is FLTER v accomo wimi specs_(ves [y vo OJ)

NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS. (2) INLET LINE TO HEPA FILTER IS HEATED TO PREVENT
CONDENSATE COLLECTION. TEMPERATURE AT GAS ENTERING HEPA IS INFLUENCED BY FLOW THROUGH HEATED ZONE. MAXIMUM
FLOW/LOW TEMPERATURE AND LOW FLOW/MAXIMUM TEMPERATURE CASES CONSIDERED.

SAFETY CLASSIFICATION _3_

105\051101\204\64571889.001/WP51-01/25/93 4:10pm

P33B - 15886
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ATTACHMENT A
—
FLUOR DANIEL NO. By AEVISION SHEET NO REV
—RATE P338-DS-4 0
DATE CONTRACT
DATA SHEET 03-02.90 845734

U.S. Department of Energy TAG N,

Hanford Waste Vitrification Plant ST 20 002

Richland, Washington p :

DOE Contract DE-AC06-86RL 10838 R CERT RS 5896

HEPA FILTERS "OFNG BY CHAKD  |APFAD |
MW m SSL
TMLE REGULATED DRAIN CATCH TANK HEPA FILTER
NOUNTSREQD —1 ____  NOUNITS OPERATING .1 SPARE _@ ___  TYPE (HORIZONTAL —_) {(VERTICAL X )
TYPE ELEMENT (THROW - AWAY _X ) (CLEANABLE } OTHER . NUCLEAR GRADE
PROCESS DESIGN .
NAME OF FLUID FILTERED AR 3
QUANTITY FLUID FILTERED 2115 132 #/HR
OPERATING PRESSURE -1 - 1 PSIG
OPERATING TEMPERATURE n 220 NOTE 2 oF
DENSITY @ OPER TEMP /4 - S LB/FT®
VISCOSITY @ OPER TEMP L18 I - B Cp
ALLOWABLE PRESSURE DROP.AE 1.0 50 "HO
NAME OF PARTICLES REMOVED POSSIBLY RADICACTNE
MAXIMUM PARTICLE SIZE MICAONS
MINIMUM PARTICLE SIZE MICAONS
SIZE OF PARTICLES TQO BE REMOVED . 99.8T% OF .3 MICRONS PARTICLES MICRONS
QUANTITY OF PARTICLES TO BE REMOVED #/HR
_ _ MECHANICAL DESIGN _
DESIGN PRESSURE __25L4 ____ PSIG DESIGN TEMPERATURE ___18¢  °F CORROSION ALLOWANCE ____1/16°
copes: asMe(vEs [y wo By stamp ves [J) o By  omHen NUCLEARGRADE =~
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SIZE RATING
FILTER CASE 3041 S5 INLET ] F 1504
FILTER COVER 304L SS OUTLET 1 > 1504
FILTER ELEMENT SUPPORTS 04 SS VENT
FILTER CASE SUPPORTS DRAIN
FILTER CONNECTIONS 304L SS INSTRUMENTS
ELEMENTS NUCLEAR GRADE
QASKETS
*ALL CONNECTIONS 2* AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON (_), SWING BOLTED-ON (_), CLAMP-ON (_), SCREWED (_), SPECIAL (), - SEE NOTES)
pavir (ves [J) m~no ()  Fuwrer case suprorts (vEs (K1) ovo [J) minIMUM HEIGHT

1 SANDBLAST s 00y mo &y PAINT PRIMER S
e ' """ DATA BY VENDORS R L o
MFR TYPE NO
NOREQD NO OPERATING NO SPARE
NO ELEMENTS EACH FILTER : SIZE *0.D. X "STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY e _______ CUFT: SURFACE SQFT

CLEAN PRESSURE DROP PSl:  SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:

{ 1s DIMENSIONAL OuTLINE INcLUDED (vEs [) vo [0) 15 FTem v accorp win specs  (ves 0J) vo [y

NOTES: (1) FILTERS BID SHALL INCLUDE INIMAL SET OF FILTERING ELEMENTS. (2) INLET LINE TO HEPA FILTER IS HEATED TO PREVENT
CONDENSATE COLLECTION. TEMPERATURE AT GAS ENTERING HEPA IS INFLUENCED BY FLOW THROUGH HEATED ZONE. MAXIMUM
FLOW/LOW TEMPERATURE AND LOW FLOW/MAXIMUM TEMPERATURE CASES CONSIDERED.

SAFETY CLASSIFICATION _3__

1WS5\08\1011204\8457 1925.001/WP51-01/25/93 4:11pm

P33B - 15896




ATTACHMENT A

BY SHEET NO. REV.
@ FLUOR DANIEL wo [——EL —— ® ocs ]
DATE CONTRACT
DATA SHEET 12-19-89 845734
TAG NO.
iI:ij:asﬁfc?r@ svgrgtgn_\tli?rfif%g‘teig%y Plant 20 003
ggglacngr’ngaé?%n TACO6-B6RL10838 15896
FOR CLIENT USE
HEPA FILTERS ORiG BY THKD APPRD
MW SSt
TITLE ORGANIC ACID DRAIN CATCH TANK HEPA FILTER
NOUNITSREQD —1 . _ NOUNTSOPERATING _1 _  SPARE _@ _  TYPE (HORIZONTAL ) (VERTICAL X )
TYPE ELEMENT {THROW - AWAY X} (CLEANABLE . ) OTHER .— _NUCLEAR GRADE
_ PROCESS DESIGN L r
NAME OF FLUID FILTERED Al
QUANTITY FLUID FILTERED 2115 198 | #/HR
OPERATING PRESSURE 0.2 .02 PSIG
OPERATING TEMPERATURE zZ 220 NOTE 2 oF
DENSITY @ OPER TEMP 0.070 0,055 LB/ FT°
VISCOSITY @ OPER TEMP 02018 o.021 Cp
ALLOWABLE PRESSURE DROP AR Lo "H,0
NAME OF PARTICLES REMOVED , .
MAXIMUM PARTICLE SIZE MICRONS
MINIMUM PARTICLE SIZE MICRONS
SIZE OF PARTICLES TO BE REMOVED . §9.87% OF .3 MICRONS AND LARGER MICRONS
QUANTITY OF PARTICLES TO BE REMOVED # /HR
MECHANICAL DESIGN .
DESIGN PRESSURE 2504 PSIG DESIGN TEMPERATURE 150 «F  CORROSION ALLOWANCE ____1/8"
coves: asME(ves [1) wo By stamp ves 3y o Xy  omHER _NUCIEARGRADE
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SIZE RATING
FILTER CASE 316L 55 INLET 1 T 150 #
FILTER COVER 316L S5 OUTLET 1 > 150 #
FILTER ELEMENT SUPPORTS 316L SS VENT
FILTER CASE SUPPORTS DRAIN
FILTER CONNECTIONS 316L SS INSTRUMENTS
ELEMENTS NUCLEAR GRADE
GASKETS HCOOH RESISTANT
*ALL CONNECTIONS 2* AND LARGER SHALL BE FLANGED
FILTER COVER TYPE (THAU BOLTED-ON (X ), SWING BOLTED-ON {__), CLAMR-ON (_), SCREWED {_), SPECIAL (_), - SEE NOTES)
pavt  ves [1) oo []):  FwTeER case supports (ves (1) ovo [J) MINIMUM HEIGHT
{ sanoaiasT ves [) vo B panTemer vEs ) o B
. : s _— DATA BY VENDORS SR e .
MFR TYPE NO
NO REQ'D NOOPERATING ______ :  NOSPARE
NO ELEMENTS EACH FILTER : SIZE '0D. x 'STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CUFT: SURFACE SQ FT

CLEAN PRESSURE DROP PSl:  SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (vEs [J) vo [J) s Futen IN accoro wirn specs ves ) vo [0)

NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS. (2) INLET LINE TO HEPA FILTER IS HEATED TO PREVENT
CONDENSATE COLLECTION. TEMPERATURE AT GAS ENTERING HEPA IS INFLUENCED BY FLOW THROUGH HEATED ZONE. MAXIMUM
FLOW/LOW TEMPERATURE AND LOW FLOW/MAXIMUM TEMPERATURE CASES CONSIDERED.

SAFETY CLASSIFICATION _3

105\0811011204\8457 1926.001/WP51/01/25/93 4:12pm

P33B - 15896



ATTACHMENT A

FLUOR DANIEL N, BY evIon SHEET NG Trev

S = SN
DATE CONTRACT
DATA SHEET - N?,m 845734

gfﬁfgre @%@"&fﬁiﬁ%ﬁ%g Plant F4 520012

Richland, Washington SPEGIFICATION SEI‘;;;;';

DOE Contract DE-AC06-86RL10838 —

HEPA FILTERS [ORG BY CHKD APFRD
S.S. Lee adl
TITLE FLOOR DRAIN CATCH TANKS VENT LINE HEPA FILTERS
NOUNTSREQD 7. NO UNITS OPERATING _7 __ SPARE NONE  TYPE {HORIZONTAL ) (VERTICAL X )
TYPE ELEMENT (THROW - AWAY X) (CLEANABLE ) OTHER
] PROCESS DESIGN
NAME OF FLUID FILTERED AR
QUANTITY FLUID FILTERED 100 CFM
OPERATING PRESSURE ATMOSPHERIC PSIG
OPERATING TEMPERATURE Z °F
DENSITY @ OPER TEMP _0.071 LB/ FT?
VISCOSITY @ OPER TEMP 09018 Cp
ALLOWABLE PRESSURE DROP.AR 1.0 Clogn, 5.0 Dirty *H,0
NAME OF PARTICLES REMOVED i PARTKC
MAXIMUM PARTICLE SIZE : MICRONS
MINIMUM PARTICLE SIZE MICRONS
SIZE OF PARTICLES TO BE REMOVED e SR OF 3 MICRONS AND LARGER MICRONS
QUANTITY OF PARTICLES TO BE REMOVED #/HR
" MECHANICAL DESIGN
DESIGN PRESSURE ATMOSPHERIC  PSIG DESIGN TEMPERATURE .. 150 ~  °F  CORROSION ALLOWANCE ____ 116"
copes: asMe(ves [J) o) stamp ves ) o Xy omER ——_ NUCLEAR GRADE
MATERIALS OF CONSTRUCTION : *CONNECTIONS NO SIZE RATING

FILTER CASE 304L S5 INLET 1 Py
FILTER COVER 304L SS OUTLET 1 F
FILTER ELEMENT SUPPORTS 304L 55 VENT
FILTER CASE SUPPORTS DRAIN
FILTER CONNECTIONS 304L 5SS INSTRUMENTS
ELEMENTS
GASKETS

*ALL CONNECTIONS 2* AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTEG-ON (_), SWING BOLTED-ON (_), CLAMP-ON {_), SCREWED (_), SPECIAL (). - SEE NOTES)
pavr  (ves [y o By Fwrer case supports (ves (X} vo [J) miNMUM HEIGHT

sanpbast (ves [1) vo B PAINT PRIMER_(YES [3) ivo L'!h
. DATABY VENDORS
MFA _TYPE NO
NO REQ'D . NOOPERATNG ——__:  NO SPARE
NO ELEMENTS EACHFILTER —_____:  SIZE "0.D. x 'STR: MATERIAL
TOTAL ELEMENT DIFT HOLDING CAPACTTY —___ cUFT: SURFACE saQ FT
CLEAN PRESSUREDROP . PSI:  SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (vEs [1) (vo [y i1s FuteR  accorp witH specsves [y vo [0y

NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.
{2) FLANDER FILTERS MODEL: HOUSING MODEL NO. G-1 1R CC-D OR EQUAL. FILTER SIZE: CC-D, NOMINAL RATED
CAPACITY: 105 CFM.

SAFETY CLASSIFICATION .8

10505\ 10112048457 1827.001/WP51/01/25/93 4:14pm

P33B - 15806



ATTACHMENT A

5 FLUOR DANIEL NO, oL REVISION SHEET NO. REV
o QATE P33B-DS-7 0
DATE CONTRACT
DATA SHEET 07-06-89 845734
TAG NO.
Hantora ‘?v’é’;}%“b;?!ﬁi’;ﬁz%’ Plant T A0.001
g'(gg%]gﬁtggtsgn TAC06-86RL10838 15896
FOR CUENT USE
ROUGHING FILTERS [ORG BY  JCHKD [ AFFROD
JJ. Janzen SSL
TME DES FEED TANK ROUGHING FILTER
NOUNTSREQD —T __ NOUNITS OPERATING _! SPARE TYPE (HORIZONTAL ___} (VERTICAL X__ )
TYPE ELEMENT (THROW - AWAY X ) (CLEANABLE_______ ) OTHER
NAME OF FLUID FILTERED DIATORMATEDUS EARTH DUST FROM VERT STREAM
QUANTITY FLUID FILTERED 234 (55 ACFM) #/HR
OPERATING PRESSURE - ot PSIG
OPERATING TEMPERATURE 77 o
DENSITY @ OPER TEMP 0.071 LB/ FT?
VISCOSITY @ OPER TEMP Cp
ALLOWABLE PRESSURE DROP_AP 1.0 Clean, 5.0 Dirty "H,0
NAME OF PARTICLES REMOVED DE DUST
MAXIMUM PARTICLE SIZE See Nolo 2 MICRONS
MINIMUM PARTICLE SI2E Son Nolo 2 MICRONS
SIZE OF PARTICLES TO BE REMOVED See Note 2 MICRONS
QUANTITY OF PARTICLES TO BE REMOVED —_____SeeNofs 2 # / HR
' MECHANICAIL. DESIGN
DESIGN PRESSURE — 5104 psig DESIGN TEMPERATURE — 150 °F  CORROSION ALLOWANCE __1/1& TOTAL_|
copes: asMEqves [1) mo By  stamp ves ) wo By otHem
MATERIALS OF CONSTRUCTION ' *CONNECTIONS NO SIZE RATING
FILTER CASE 304L S5 INLET 7 T 150#
FILTER COVER 304L 55 OUTLET 7 7 1508
FILTER ELEMENT SUPPORTS 304 SS VENT NA
FILTER CASE SUPPORTS DRAIN NiA
FILTER CONNECTIONS 304L 55 INSTRUMENTS 2 7z NPT(F)
ELEMENTS
GASKETS
*ALL CONNECTIONS 2 AND LARGER SHALL 8E FLANGED
FILTER COVER TYPE (THRU BOLTED-ON {_), SWING BOLTED-ON (_), CLAMP-ON (_), SCREWED (), SPECIAL {_), - SEE NOTES)
pavir  (ves OO, oo (B):  rFuver casesurports (ves Bl o OJ) miNMum HEIGHT
sanpaasT ves [) ovo (X)) pantPrMeR vEsCh wo B
~ . . DATABYVENDORS ...
MFR TYPE NO
NO REQ'D : NOOPERATING___: NOSPARE
NO ELEMENTS EACHFILTER ____ :  SIZE *0.D. x 'STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CUFT: SURFACE SQFT
CLEANPRESSUREDROP ______ PSl:  SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:
18 DIMENSIONAL ouTLINE INctuDeD (ves [1) vo [J) s FiTer In accorp wirk specs oves [0 mvo )
NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.
(2} MUST MEET A MINIMUM GROUP Il ASHRAE 52-7¢ EFFICIENT RATING SAFETY CLASSIFICATION 3
105\03\101\204\84571981.W1IWP51IO1125193 4:14pm

P33B - 15886



ATTACHMENT A

BY SHEET NO. REV.

FS FLUOR DANIEL NO. REVISION .
DATE CONTRACT

DATA SHEET 08.31-89 845724

U.S. Department of Ener TAG NO.
Hanford Waste Vitriﬁcatic?ny Plant l_ — F-540002

SPECIFICATION S8ECT. NO.

Richliand, Washington
DOE Contract DE-AC06-86RL10838 R T
ROUGHING FILTERS IWG'EV GHKD APPAO

Q.B. Ngo SSL

ZEOLITE SLURRY FEED TANK ROUGHING FILTER

TITLE
NOUNTSREQD ' NO UNITS OPERATING SPARE TYPE (HORIZONTAL —) (VERTICAL X__)
TYPE ELEMENT (THROW - AWAY X ) (CLEANABLE__ ) OTHER
; : PROCESS DESIGN
NAME OF FLUID FILTERED _ZEOLITE DUST FROM CFV VERT STREAM
QUANTITY FLUID FILTERED 234 (55 ACFM) #/rR
OPERATING PRESSURE - o1 PSIG
OPERATING TEMPERATURE 77 °F
DENSITY @ OPER TEMP 0.071 LB/ FT°
VISCOSITY @ OPER TEMP Cp
ALLOWABLE PRESSURE DROP.AE__ 1.0 Cleen, 5.0 Dirty "H,0
NAME OF PARTICLES REMOVED ZEOLITE POWDER
MAXIMUM PARTICLE SIZE See Notn 2 MICRONS
MINIMUM PARTICLE SIZE Seq Note 2 MICRONS
SIZE OF PARTICLES TO BE REMOVED Seeq Note 2 MICRONS
GUANTITY OF PARTICLES TO BE REMOVED — . See Noig 2 # /HR
. MECHANICAL DESIGN
DESIGN PRESSURE . 994 psig DESIGN TEMPERATURE — T %F  CORROSION ALLOWANCE 118" _
copes: asme(ves [J) o )  stamp oes ) mo By omher
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SZE RATING
FILTER CASE 304L 55 INLET 1 F 1504
FILTER COVER 304L 55 OUTLET 7 T 150#
FILTER ELEMENT SUPPORTS 304 55 VENT NIA
FILTER CASE SUPPORTS DRAIN NIA
FILTER CONNECTIONS 304 5S INSTRUMENTS F) 72 NPT(E)
ELEMENTS
GASKETS
*ALL CONNECTIONS 2* AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON {_), SWING BOLTED-ON (_), CLAMR-ON (_), SCREWED (_), SPECIAL (_), - SEE NOTES)
pavr  (ves [J) ~o By rurercasesuprorTs (vEs By (vo [J) miNMMUM HEIGHT

sanpeiast (ves [1) vo (X)) PAINT PRIMER _(vES [1) m@%
~ . DATABYVENDORS .

MFR TYPE NO

NO REQ'D : NOOPERATING ______ _ : NOSPARE

NO ELEMENTS EACHFILTER —______:  SIZE “OD. x "STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACTY —__________ CUFT: SURFACE sQ FT

CLEAN PRESSURE DROP PSl:  SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INcLupED (vEs [1) vo [J) s FiLTER IN Accomp wir specs oves [0y mvo [0y
NOTES: {1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

2 MUST MEET A MINIMUM GROUP ill ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION _3_

1008\ 101\204\84 57 1906.001/WP51/01/25/83 4:15pm

P33D - 15886



ATTACHMENT A

'5 FLUOR DANIEL No. By revision SEET RO Jns\c
LATE P3OB.DS-9 0
DATE CONTRACT
DATA SHEET
U.S. Department of Energy TAG MO
Manford Waste Vitrification Plant Fi.540.003
Richland, Washington SPECIFICATION ss;:;;c;
DOE Contract DE-AC06-86R1.10838 TS
ROUGHING FILTERS [ORIG BY THKD AFPRO
$.5. Loe KM

DECON SOLUTION MAXEUP TANK ROUGHING FILTER

o'g

ol

7.

413

TILE
NO UNITS REG'D 1 NO UNITS OPERATING _T SPARE TYPE (HORIZONTAL __ ) (VERTICAL X
TYPE ELEMENT (THROW - AWAY _X ) (CLEANABLE ) OTHER
NAME OF FLUID FILTERED Twm
QUANTITY FLUID FILTERED 243 #IAR
OPERATING PRESSURE - of PSIG
OPERATING TEMPERATURE 77 °F
DENSITY @ OPER TEMP 0.071 LB / '::"“
VISCOSITY @ OPER TEMP P
ALLOWABLE PRESSURE DROP_AE. 1.0 Cloan, 5.0 Dirty _ "H,0
NAME OF PARTICLES REMOVED W‘m PHOSPHATE)
MAXIMUM PARTICLE SIZE MICRONS
MINIMUM PARTICLE SIZE See Note 2 MICRONS
SIZE OF PARTICLES TO BE REMOVED Ses Note 2 MICRONS
QUANTITY OF PARTICLES TO BE REMOVED ——Saa hiole 2 #/HR
MECHANICAL DESIGN : .
DESIGN PRESSURE __ 504 PSIG DESIGN TEMPERATURE ___ 190 . °F  GORROSION ALLOWANGE TITe
cobes: asME(YES [1) vo [X1)  stame (ves [) oo [Xh) OTHER
MATERIALS OF CONSTRUCTION “CONNECTIONS NO SIZE RATING
FILTER CASE 304L SS INLET 1 7 150#
FILTER COVER 304L S5 OUTLET 1 > 150%
FILTER ELEMENT SUPPORTS 304L S5 VENT NIA
FILTER CASE SUPPORTS DRAIN NIA
FILTER CONNECTIONS 304 S5 INSTRUMENTS 2 12 NPT(H
ELEMENTS
GASKETS
*ALL CONNECTIONS 2° AND LARGER SHALL BE FLANGED
pavitr s [0y oo By rver case supporrs (ves X1y vo ) mMINMUM HEIGHT
sanpewasT oves [1y mo &) paiNT PRIMER (vEs [1) vo (X
: .~ DATA BY VENDORS ' .
MFR TYPE NO
NO REQ'D NO OPERATING NO SPARE
NO ELEMENTS EACH FILTER . SIZE 0.0 x 'STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CUFT: SURFACE SQ T
CLEAN PRESSURE DROP PSI:  SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS;

IS DIMENSIONAL OUTLINE INCLUDED (vEs []) o ) is FiLTER IN accomo wi specs_ves [0y vo )

NOTES: (1) FILTERS BID SHALL INCLUDE INfTIAL SET OF FILTERING ELEMENTS.
(2} MUST MEET A MINIMUM GROUP Hll ASHRAE 52-76 EFFICIENCY RATING.

SAFETY CLASSIFICATION _3

105\08\101\204\84571907.001/WP51/01/25/83 4:17pm

P33B - 15896
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ATTACHMENT A

FLUOR DANIEL NO. BY REVISION SHEET NO. REV.
DATE P33B.DS-10 0
DATE
DATA SHEET 05.06-90

U.S. Department of Energy TAG NO.

Hanford Waste Vitrification Plant D004

Richtand, Washington s

DOE Contract DE-AC06-86RL10838 ST Rt 5896

ROUGHING FILTERS TS v
S.5. Lee K
TITLE QXALIC ACID DECON MAKEUP TANK ROUGHING FILTER
TYPE (HORIZONTAL ) (VERTICAL X )
" NO UNITS OPERATING _T _ SPARE _
NO UNITS REQD ﬁ‘ (CLEANABLE ) OTHER
" PROCESS DESIGN . .
NAME OF FLUID FILTERED __mwm
QUANTITY FLUID FILTERED #HR
OPERATING PRESSURE -_n.r PSIG
OPERATING TEMPERATURE 7
DENSITY @ OFER TEMP 0.071 LB/ FP
VISCOSTY @ OPER TEMP Ce
ALLOWAEBLE PRESSURE DROP.AE 1.0 Cean, 5.0 Dirly "H,0
NAME OF PARTICLES REMOVED
MAXIMUM PARTICLE SIZE See Nole 2 MICRONS
MINIMUM PARTICLE SIZE Soe Note 2 MICRONS
SIZE OF PARTICLES TOBE REMOVED . Seo Note ? MICRONS
QUANTITY OF PARTICLES TO BE REMOVED —.__See Nole 2 #/HR
MECHANICAL DESIGN '

G — |
R e T R

MATERIALS OF CONSTRUCTION - SCONNECTIONS NO SZE FATING
FILTER CASE 304L S5 INLET 1 7 1507
FILTER COVER 304L 55 OUTLET 1 T 150¢
FILTER ELEMENT SUPPORTS 3041, S VENT NA
FILTER CASE SUPPORTS DRAIN NIA
FILTER CONNECTIONS 304L S5 INSTRUMENTS 2 T3 NFT(F)
ELEMENTS
GASKETS

*ALL CONNECTIONS 2' AND LARGER SHALL BE FLANGED
FILTER COVER TYPE (THRU BOLTED-ON (_), SWING BOLTED-ON {_), CLAMP-ON (_), SCREWED (), SPECIAL (_), - SEE NOTES)
pavr  ves ) oo By rFuter case supports (ves 1) (vo O) MiNMUM HEIGHT
sanpeLast ves Oy no (). PAINT PRIMER (YEs [1) ovo [Xl)
| “DATA BY VENDORS _ -

MFR TYPE NO
NO REQD . NO OPERATING NO SPARE
NOELEMENTS EACHFILTER —:  SIZE 0.0, X *STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY ___________ CUFT: SURFACE sQFfT
CLEANPRESSUREDROP —_ PSI.  SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INcLUDED (vEs [J) vo [J) s Futer N accoro wimh spees  ves OJ) o [

NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

@ MUST MEET A MINIMUM GROUP Ill ASHRAE 52-76 EFFICIENCY RATING. ' SAFETY CLASSIFICATION

105\081101\204\8457 1908.001/WP51/01/25/93 4:26pm

P33B - 15896
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ATTACHMENT A

5 FLUOR DANIEL - B — SHEETRG R
~DATE P33B-DS-11 0
DATE CONTRACT
DATA SHEET — N?mw 845734
}-J{asﬁfge \?Vrga%n)tli?:ifﬁ:gﬁggg Plant A0 005
ggg%?ﬁtﬁ?%%%@%—&ﬁﬂﬂ 0838 15696
FOR CLIENT USE
ROUGHING FILTERS "GRG BY CARD APPRD |
S.5. Lo KM
TTLE KMnO, MAKE UP TANK ROUGHING FILTER
NOUNTSREGD T NOUNITS OPERATING SPARE TYPE (HORIZONTAL ) (VERTICAL X}
TYPE ELEMENT (THROW - AWAY X ) (CLEANABLE _____________ ) OTHER
' PROCESS DESIGN
NAME OF FLUID FILTERED R0, FOWDER FROM VENT SYSTEM
QUANTITY FLUID FILTERED 234.3 #MHR
OPERATING PRESSURE - 0.1 PSIG
OPERATING TEMPERATURE 77 oF
DENSITY @ OPER TEMP 0.071 LB/ FT?
VISCOSITY @ OPER TEMP Ce
ALLOWABLE PRESSURE DROP_AE 1.0 Cloan, 5.0 Dirty *H,0
NAME OF PARTICLES REMOVED KMnO, DUST
MAXIMUM PARTICLE SIZE See Note 2 MICRONS
MINIMUM PARTICLE SIZE Soe Nofe 2 MICRONS
SIZE OF PARTICLESTOBEREMOVED —________ See Noje 2 MICRONS
QUANTITY OF PARTICLES TO BE REMOVED . __Soe Nofe 2 #/HR
MECHANICAL DESIGN
DESIGN PRESSURE __5/04 _____psIG DESIGN TEMPERATURE ___T%0 ¢  CORROSION ALLOWANCE ___1116"
cooes: asmMe(ves [1) o Xy  stame ves [0y wo By  other
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SIZE RATING
FILTER CASE 304 SS INLET 1 —F 150#
FILTER COVER 304L 5§ OUTLET 7 T 150#
FILTER ELEMENT SUPPORTS 304L 5S VENT N/A
FILTER CASE SUPPORTS DRAIN NIA
FILTER CONNECTIONS 304L 55 INSTRUMENTS 2 I3 NPT(F)
ELEMENTS
GASKETS
*ALL CONNECTIONS 2° AND LARGER SHALL BE FLANGED
FILTER COVER TYPE (THRU BOLTED-ON (_), SWING BOLTED-ON {_), CLAMR-ON (_), SCREWED (_), SPECIAL (_), - SEE NOTES)
pavir  (vés [J) vo [X]):  FILTER CASE SUPPORTS (VES IZI) oo ) MINIMUM HEIGHT
sanpBLasT_(ves [y vo X1y panT PRIMER_(vEs (1) _mvo [X])
~ DATA BY VENDORS
MFR TYPE NO
NO REQ'D NO OPERATING NO SPARE
NOELEMENTS EACHFILTER ___ : SIZE '0.D. x *STR: MATERIAL
TOTAL ELEMENTDIRTHOLDING CAPACTTY _____ CUFT: SURFACE SQFT
CLEAN PRESSUREDROP _________ PS::  SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OuTLINE INcLUDED (vEs T} wvo [) 18 FuteR v accomp win specs (ves [y vo [0y

NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2) MUST MEET A MINIMUM GROUP Il ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION &

TOS\OS\1011204\84571909.001/WP51/01/25/83 4:28pm

P33B - 15896



ATTACHMENT A

NO. REVISION SHEET NO. R_EV
P338-D5-12 0
FLUOR DANIEL BATE CONTRACT
DATA SHEET 05-06-90 BAS734
U.S. Department of Energy TAG No.
Hanford Waste Vitrification Plant F1-540-006
Richland, Washington [SPECIFICATION SECT NO
DOE Contract DE-AC06-86RL 10838 15806
ROUGHING FILTERS ORGEBY  [omkD  [APPRD
$.5. Loe Kiv
TRILE NalNO. MAKE UP TANK ROUGHING FILTER
NOUNTSREQD — I~ NOUNTSOPERATING 1 SPARE TYPE (HORIZONTAL — ) (VERTICAL _X_)
TYPE ELEMENT (THROW - AWAY )  (CLEANABLE ) OTHER
. PROCESS DESIGN
NAME OF FLUID FILTERED ___WW
QUANTITY FLUID FILTERED #/HR
OPERATING PRESSURE - QJ PSIG
OPERATING TEMPERATURE r 74 o
DENSITY @ OPER TEMP 0071 LB/FT?
VISCOSITY @ OPER TEMP Ce
ALLOWABLE PRESSURE DROP.AP . __ 1.0 Cloan, 5.0 Dirtv "H,0
NAME OF PARTICLES REMOVED ... NaNO. DUST
MAXIMUMPARTICLESIZE —__~ SeaNole 2 b/ HR
MINIMUM PARTICLE SIZE —_  SeoNote2 Ib/HR
SIZE OF PARTICLES REMOVED —___ See Nofo 2
QUANTITY PARTICLES TO BE REMOVED —_See Note 2 Ib/HR
MECHANICAL DESIGN
DESIGN PRESSURE 304 __ PSIG DESIGN TEMPERATURE 180 °F CORAOSION ALLOWANCE ... 1/16°
copes: asMme (ves (1) oo (X stame (ves 0J) o B, omHer
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SIZE RATING
FILTER CASE 304L S8 INLET 1 T 150#
FILTER COVER 304L SS OUTLET 1 T 150#
FILTER ELEMENT SUPFPORTS 304L SS VENT NIA
FILTER CASE SUPPORTS DRAIN N/A
FILTER CONNECTIONS 304L 55 INSTRUMENTS 2 12 NPT(F)
ELEMENTS
GASKETS
*ALL CONNECTIONS 2 AND LARGER SHALL BE FLANGED
FILTER COVER TYPE (THRU BOLTED-ON (), SWING BOLTED-ON (J, CLAMP-ON (), SCREWED (), SPECIAL () - SEE NOTES)
pavr ves L1y oo BBly:  ruter casesupports (ves By o [) miNiMUM HEIGHT
sanpBLasT (ves 00y oo [X): PAINT PRIMER (vEs [1) (vo (X
: DATA BY VENDORS .
MFR TYPE NO
NO REQ'D :  NO OPERATING NO SPARE
NO ELEMENTS EACH FILTER :  BIZE *0D. x *STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY —______ CUFT SURFACE sQFT

CLEAN PRESSURE DROP PSl:  SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (vEs [J) vo [3)  1s FiTER IN accorp witH specs  (ves Oy o )

NOTES: {1} FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2} MUST MEET A MINIMUM GROUP NI ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION -3 _

105,08\101\204\84571910.001/WP51/01/25/63 4:30pm

P338B - 15896
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ATTACHMENT A

FLUOR DANIEL. NO. BY REVISION SHEET NO. Rev
DRATE P338-DS-13 0
DATE CONTHACT
DATA SHEET 05-06-90 845734
U.S. Department of Energy TAINO
Hanford Waste Vitrification Plant eI 1 4. a4
Richland, Washington 1 5596
DOE Contract DE-AC06-86RL10838 A CTET OSE
ROUGHING FILTERS (ORIG BY CHRD AFFRD
S.5. Lee KM
TLE SUGAR SOLUTION MAKEUP TANK ROUGHING FILTER
NOUNTSREQD 1 = NOUNITS OPERATING SPARE TYPE (HORIZONTAL ) (VERTICAL X__)
TYPE ELEMENT (THROW - AWAY __) (CLEANABLE ) OTHER
QUANTITY FLUID FILTERED 234.3 #/MR
OPERATING PRESSURE - 01 PSIG
OPERATING TEMPERATURE 7 °F
DENSITY @ OPER TEMP 0.077 LB/ FT3
VISCOSITY @ OPER TEMP Ce
ALLOWABLE PRESSURE DROP_AB. 1.0 Clean, 5.0 Dirty "H,0
NAME OF PARTICLES REMOVED SUGAR DUST
MAXIMUM PARTICLE SIZE Seo Nofo 2 MICRONS
MINIMUM PARTICLE SIZE Son Nofo 2 MICRONS
SIZE OF PARTICLES TO BE REMOVED Seo Nolo 2 MICRONS
QUANTITY OF PARTICLES TO BE REMOVED —____See Nafe 2 #/HR
R MECHANICAL DESIGN _
DESIGN PRESSURE __9F04______ Psig DESIGN TEMPERATURE — 1% °F  CORROSION ALLOWANGE 116"

copes: asmeqes L)) o By stamp ves O) wo By otHen

MATERIALS OF CONSTRUCTION - *CONNECTIONS NO 8IZE RATING
FILTER CASE 304L 55 INLET F 150#
FILTER COVER 304L 55 OUTLET F 150#
FILTER ELEMENT SUPPORTS 304L 55 VENT NiA
FILTER CASE SUPPORTS DRAIN NiA
FILTER CONNECTIONS 304L 55 INSTRUMENTS 2 17z NPT
ELEMENTS
GASKETS

*ALL CONNECTIONS 2* AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON (_), SWING BOLTED-ON (_), CLAMP-ON (_), SCREWED (), SPECIAL (_), - SEE NOTES)
pavir  (ves [J) w~o ). ruten case supports (ves Xl (vo El) MINIMUM HEIGHT

sanpeast oves [ vo ) pANT PRIMER (vEs [) o [,
— " DATA BY VENDORS
MFR TYPE NO
NOREQD . . NOOPERATING . NOSPARE
NO ELEMENTS EACHFILTER —___ :  SiZE '0D. x "STR: MATERWAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CUFT: SURFACE $QFT
CLEANPRESSUREDROP ______ PSi:  SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INcLUDED _(vEs [1) ovo O) _ is FILTER N accorD witH specs ves [0y o Oy

NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

{2) MUST MEET A MINIMUM GROUP It ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION _3_

105\08\1011204\8457 1911.001/WP51/01/25/93 4:31pm

P33B - 15896
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3 FLUOR DANIEL o Y REviSION SFEETNO. RV
—DATE P33BDS-14 [
DATE CONTRACT
DATA SHEET 05-06-90 845734
TAG NO.
H:asrifge Wasto Virficanan Plant O 000
Richland, Washington 1589
DOE Contract DE-AC06-86RL10838 T T aT S
ROUGHING FILTERS [GRG &Y |GRT AFPRT
5.5, Loe Kin
TITLE KOHIFRIT MODIFIER MAXKEUP TANK ROUGHING FILTER
NOUNTSREQD 1 NO UNITS OPERATING _1___ SPARE TYPE (HORIZONTAL .___) (VERTICAL X__)
TYPE ELEMENT (THROW - AWAY _X ) (CLEANABLE ) OTHER
NAME OF FLUID FILTERED POWDER FROM VE
QUANTITY FLUID FILTERED 234.3. #/HR
OPERATING PRESSURE =91 PSIG
OPERATING TEMPERATURE IZ °F
DENSITY @ OPER TEMP 2.071 B/ FT?
VISCOSITY @ OPER TEMP Cp
ALLOWABLE PRESSURE DROP_AP —L0 Clean, 5.0 Dirty "H,0
NAME OF PARTICLES REMOVED DAY CHEMICAL DUST FROM KOHIFRIT MODIFIER
MAXIMUM PARTICLE SIZE Soe Note 2 MICRONS
MINIMUM PARTICLE SIZE So0 Note 2 MICRONS
SIZE OF PARTICLESTOBEREMOVED _______ See Npfa 2 MICRONS
QUANTITY OF PARTICLES TO BE REMOVED —_____See Note 2 # /HR
_ ' - MECHANICAL DESIGN
DESIGN PRESSURE .. 804 Psia DESIGN TEMPERATURE 150 __ °F CORROSION ALLOWANCE ____ 116"
copes: asMEves L1y o By  svamp ves Oy o By oTHer
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SIZE RATING
FILTER CASE I04L S8 INLET 1 F 150#
FILTER COVER 304 SS OUTLET 1 F 1509
FILTER ELEMENT SUPPORTS 304 55 VENT NIA
FILTER CASE SUPPORTS DRAIN NiA
FILTER CONNECTIONS 304L 55 INSTRUMENTS 2 1/ NPT()
ELEMENTS
GASKETS
*ALL CONNECTIONS 2* AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON (_), SWING BOLTED-ON (_), CLAMR-ON (_), SCREWED {_), SPECIAL (_), - SEE NOTES)
pavit  (ves [J) o~vo BBy Fwter case supports (ves () o [J) miNIMUM HEIGHT

| sanoBrast oves [0y vo XX paiNT PRiMER (vEs [1) vo (1)

T DATABYVENDORS . _
MFR TYPE NO
NO REQ'D NO OPERATING NO SPARE
NO ELEMENTS EACH FILTER : SIZE '0.D. x 'STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CUFT: SURFACE SQFT
CLEAN PRESSUREDROP ___________________ PSI; SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INcLUDED _(vEs [y vo [J) s FuTER IN AccoRD witH sPecs  ves [y vo [
NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

{2) MUST MEET A MINIMUM GROUP il ASHRAE 52-76 EFFICIENCY RATING.,
105\05\101\20418457 1912.001/WP51/01/25/93 4:32pm

SAFETY CLASSIFICATION 3.

P33B - 15806
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ATTACHMENT A

M3

BY BHEET NO. REV.
”gn.uon DANIEL "o L — - .
CATE CONTRACT
DATA SHEET 05-06-90 845734
TAG NO.
Hfasrifc?re Wasto Vitrfication Plant -+ socac AL
Richland, Washington 15896
DOE Contract DE-AC06-86RL 10838 R ECETRE
ROUGHING FILTERS ORG ey JGHKD AFPRD
$.5. Lee KM
TITLE —FINC, DECON MAKE-UP TANK ROUGHING FILTER
NOUNTSREQD .1 NOUNITS OPERATING .1 ___ SPARE TYPE (HORIZONTAL ___) (VERTICAL X )
TYPE ELEMENT (THROW - AWAY X ) (CLEANABLE ) OTHER
o .- .. PROCESS DESIGN
NAME OF FLUID FILTERED . KMnQ, POWDER FROM VENT SYSTEM
QUANTITY FLLID FILTERED 2343 #/HR
OPERATING PRESSURE =01 PSIG
OPERATING TEMPERATURE s °F
DENSITY @ OPER TEMP 0,071 LB/ FT?
VISCOSITY @ OPER TEMP Ce
ALLOWABLE PRESSURE DROP.AR 1.0 Clean, 5.0 Dirty "HO
NAME OF PARTICLES REMOVED MO, DUST
MAXIMUM PARTICLE SIZE Seq Note 2 MICRONS
MINIMUM PARTICLE SIZE Soe Nolg 2 MICRONS
SIZE OF PARTICLES TO BE REMOVED . Soa Nofo 2 MICRONS
QUANTITY OF PARTICLES TO BE REMOVED —__Sea Nofe 2 # [ HR
' MECHANICAL DESIGN
DESIGN PRESSURE _8/04 _____ PSIG DESIGN TEMPERATURE 1580 ___  _°F CORROSION ALLOWANCE __I/16"
cooes: asMe(ves [J) wo Xy  stamp ves O) o )  otHer
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SIZE RATING
FILTER CASE 304L 55 INLET 7 3 1504
FILTER COVER 304L 55 OUTLET ] T 1504
FILTER ELEMENT SUPPORTS 304 SS VENT “N/A
FILTER CASE SUPPORTS DRAIN NIA
FILTER CONNECTIONS 304L 55 INSTRUMENTS 2 ~ 1z NPT(F)
ELEMENTS
GASKETS
*ALL CONNECTIONS 2° AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON {_), SWING BOLTED-ON (_), CLAMP.ON (_), SCREWED (_), SPECIAL (_), - SEE NOTES)
pavr  (ves [J) oo Xl):  rFrer case suprorTs (ves K1) (vo OJ) MINMUM HEIGHT

sanpeiast ves [) ovo (X PAINT PRIMER  (vESs [} No

_ DATA BY VENDORS
MFR TYPE NO
NO REQ'D :  NO OPERATING NO SPARE
NO ELEMENTS EACH FILTER SIZE *0.D. X *STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITTY ______________ CUFT: SURFACE SQFT
CLEAN PRESSUREDROP _______________ PSI:  SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

1S DIMENSIONAL OUTLINE INCLUDED _(vEs [J) (vo [J)  is FiLTER IN Accorp witH specs (ves [1) mvo O
NOTES: (1) FILTERS BID SHALL INCLUDE INTIAL SET OF FILTERING ELEMENTS.

(2} MUST MEET A MINIMUM GROUP [Il ASHRAE 52-78 EFFICIENCY RATING. SAFETY CLASSIFICATION _3_

105\051101\204\84571913.001/WP51/01/25/93 4.33pm

P33B - 15896



ATTACHMENT A

@ FLUOR DANIEL Y " — TG e
DALE P33B-DS-16 0
DATE CONTRACT
DATA SHEET %0
U.S. Department of Energy TAG NO.
Hanford Waste Vitrification Plant F1-540-011
Richiand, Washington SPEGIFICATION se;:;;-;
DOE Contract DE-AC06-86RL 10838 R
ROUGHING FILTERS [GRiG BY CHRD APPRO
S.S. Lea KIM
TMLE OFF-GAS TREATMENT CHEMICAL FEED TANK HOUGHING FILTER

NOUNTSREQD 1~ NOUNTSOPERATING _I _  SPARE
TYPE ELEMENT (THROW - AWAY X ) (CLEANABLE____ ) OTHER

TYPE (HORIZONTAL ___} (VERTICAL X )

_ PROCESS DESIGN
NAME OF FLUID FUTERED — AR WITH DRY CHEMICAL DUST
QUANTITY FLUID FILTERED 2343 #/HR
OPERATING PRESSURE - 01 PSIG
OPERATING TEMPERATURE Fsd °F
DENSITY @ OPER TEMP 0.071 LB/ FT?
VISCOSITY @ OPER TEMP Ce
ALLOWABLE PRESSURE DROP_AR 1.0 Ciean, 5.0 Dirty H,0
NAME OF PARTICLES REMOVED DRY CHEMICAL DUST FROM FEED TANK
MAXIMUM PARTICLE SIZE —S00 Nole 2 MICRONS
MINIMUM PARTICLE SIZE Soa Notp 2 MICRONS
SIZE OF PARTICLES TOBE REMOVED ... ScoNofw 2 MICRONS
QUANTITY OF PARTICLES TO BE REMOVED _______ Soe Nofs 2 # / HR
MECHANICAL DESIGN
DESIGN PRESSURE 804  psIG DESIGN TEMPERATURE 180 o CORROSION ALLOWANCE e
cooes: AsMe (ves [J) o Xy  stawp ves ) o By omer
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SIZE RATING
FILTER CASE 304L 55 INLET 1 F 1504
FILTER COVER 3041 55 OUTLET 1 > 150#
FILTER ELEMENT SUPPORTS 304L S5 VENT N/A
FILTER CASE SUPPORTS DRAIN — NIA
FILTER CONNECTIONS 304L SS INSTRUMENTS 2 ~ iz NPT(F)
ELEMENTS
GASKETS
*ALL CONNECTIONS 2* AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON (_), SWING BOLTED-ON (_), CLAMRON (_), SCREWED (_), SPECIAL { ), - SEE NOTES)
oavr  ves [1) oo B).  ruTer case supporTs (ves ) (vo [J) MINIMUM HEIGHT

| sanpeLast ves [y o [X). pant PRIMER _(vEs ) o (1)

DATABY VENDORS -~
MFR TYPE NO
NOREQD NO OPERATING NO SPARE
NO ELEMENTS EACHFIUTER — SIZE *0.D. x 'STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CUFT: SURFACE SQFT

CLEAN PRESSUREDROP __________ PSI:  SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS;

IS DIMENSIONAL OUTLINE INctupep (ves [y o [J)  is FiLTER IN ACCORD WITH SPECS es [) o O)

NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS,

(@) MUST MEET A MINIMUM GROUP Ill ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION _3_

105'0S1101\204\84571914.001/WP51/01/25/83 4:34pm

P33B - 15896
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ATTACHMENT A

&y SHEET NO. REV.
!_§ FLUOR DANIEL wo. —— - ,
DATE CT
DATA SHEET 11-28-90 845734
TAG NO.
Hgifge ﬁfr;g'tgn\tn?:m%';tenggg Plant — ~ el
Eggl?gﬁt‘r’:gtsrgn -A%]OB—BSHU 0838 15896
FOR CLIENT USE
ROUGHING FILTERS CRG BY | CHKD AFFRD
S.S. Lee KM
TTLE KOMIFRIT MODIFIER FEED TANK ROUGHING FILTER
NOUNTSREQD .1 NOUNITS OPERATING _1__ SPARE TYPE (HORIZONTAL ___) (VERTICAL )
TYPE ELEMENT (THROW - AWAY __) (CLEANABLE —_— ) OTHER
: PROCESS DESIGN
NAME OF FLUID FILTERED ___MW
QUANTITY FLUID FILTERED 234.3 #/HR
OPERATING PRESSURE - 01 PSIG
OPERATING TEMPERATURE red °F
DENSITY @ OPER TEMP o071 LB/ FT°
VISCOSITY @ OPER TEMP Cp
ALLOWABLE PRESSURE DROP_AR Lo Clean, 5.0 Dirty 'H,0
NAME OF PARTICLES REMOVED DRY CHEMICAL QUST FROM FEED TANK
MAXIMUM PARTICLE SIZE Seq Nofe 2 MICRONS
MINIMUM PARTICLE SIZE Soe Nofe 2. MICRONS
SIZE OF PARTICLES TO BE REMOVED See Nofo 2 MICRONS
QUANTITY OF PARTICLES TO BE REMOVED —___ SeeNoiln 2 # /HR
MECHANICAL DESIGN
DESIGN PRESSURE _8/04 __ PSIG DESIGN TEMPERATURE ___I80.. ___°F  CORROSION ALLOWANCE ____1/16°
copes: asmMe(ves L) o X,  stamp oes Oy o By  oTmHER
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SIZE RATING
FILTER CASE J04L SS INLET 1 F 150#
FILTER COVER 3041 55 OUTLET 1 7 1502
FILTER ELEMENT SUPPORTS 304L S5 VENT NIA
FILTER CASE SUPPORTS DRAIN N/A
FILTER CONNECTIONS 304L S5 INSTRUMENTS 2 (-2 NPT(F)
ELEMENTS
GASKETS
*ALL CONNECTIONS 2* AND LARGER SHALL BE FLANGED
FILTER COVER TYPE (THRU BOLTED-ON (_), SWING BOLTED-ON (_), CLAMPON (_}, SCREWED (_), SPECIAL (_), - SEE NOTES)
pavir  (ves [J) oo Xl):  rurer case suprorts (ves 1) (vo OJ) mINMUM HEIGHT
| sanpeuast (ves 1) vo ) PAINT PBM@L@L@mz
L : : - DATA BY VENDORS
MFR TYPE NO
NO REQ'D : NOOPERATING ______ _: NOSPARE
NO ELEMENTS EACH FILTER : SIZE *0.D. x *STR: MATERIAL
TOTAL ELEMENT DIRTHOLDING CAPACITY __________ CUFT: SURFACE SQFT
CLEAN PRESSUREDROP . PSI:  SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:
I'NOTES: 1) FILTERS BID SHALL INCLUDE INMTAL SET OF FILTERING ELEMENTS
2) MUST MEET A MINIMUM GROUF Il ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION _3_
105\08,1011204\84571915.001/WP51/01/25/83 4.35pm

P33B - 15896




ATTACHMENT A

FS FLUOR DANIEL no 2. — SrEETRO =
__Dare P3B-DS- 18 .
DATE CONTRACT
DATA SHEET 06-07-90 845734
.S. Department of Ener TAG NO.
Has:'nfor Waste _VitrifE:atioggPlant T 001
Richland, Washington 15896
DOE Contract DE-AC06-86RL10838 e
HEPA FILTERS ORG BY | CHKD APPRD
M Desai | KJM
TITLE COLD FEED VENT HEPA FAILTER
NOUNTSREQD 2 = NOUNITS OPERATING _1___ SPARE _L_  TYPE (HORIZONTAL ___) (VERTICAL X__)
TYPE ELEMENT {THROW - AWAY X ) (CLEANABLE ) OTHER
NAME OF FLUID FILTERED AR _
QUANTITY FLUID FILTERED 200 (5.CEM)
OPERATING PRESSURE - 07 PSIG
OPERATING TEMPERATURE z F
DENSITY & OPER TEMP — 0075 LB/ FT?
VISCOSITY @ OPER TEMP — 0018 Co
ALLOWABLE PRESSURE DROP_AP 1.0 Cloan, 5.0 Dirty *H,0
NAME OF PARTICLES REMOVED (DAY CHEMICAL DUST EROM FEED TANK)
MAXIMUM PARTICLE SIZE See Note 2 MICRONS
MINIMUM PARTICLE SIZE Sea Noto 2 MICRONS
SIZE OF PARTICLES TO BE REMOVED e See Nofo 2 MICRONS
QUANTITY OF PARTICLES TO BE REMOVED —_Soa Nofa 2 # / HR
' _ _ B MECHANICAL DESIGN :
DESIGN PRESSURE _SIFULLYAC  Psia DESIGN TEMPERATURE 180 °F CORROSION ALLOWANCE
cobes; asME(ves X)) o [y stamp ves By oo [0y  orher
MATERIALS OF CONSTRUCTION - *CONNECTIONS NO BIZE RATING
FILTER CASE 904L S5 INLET 1 3 1504
FILTER COVER 304 55 OUTLET 1 & 150F
FILTER ELEMENT SUPPORTS 3041 S5 VENT
FILTER CASE SUPPORTS DRAIN
FILTER CONNECTIONS 304L 55 INSTRUMENTS 2 1z NPI(F)
ELEMENTS
GASKETS
*ALL CONNECTIONS 2* AND LARGER SHALL BE FLANGED
FILTER COVER TYPE (THRU BOLTED-ON (X), SWING BOLTED-ON (_), CLAMP-ON (_), SCREWED (_), SPECIAL {_), - SEE NOTES)
pavm  (ves [J) oo B):  ewrer case supports (ves [) ovo [J) mMiNMUM HEIGHT
sanosiasT (ves []) o (X)) panteriMErn vEs Oy o OO, _ |
: o . o DATABYVENDORS -~ . . 7 .o _
MFR TYPE NO
NO REQ'D NOOPERATING - NOSPARE
NO ELEMENTS EACHFILTER . :  SIZE *0.D. X *STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CUFT: SURFACE SQFT

CLEAN PRESSURE DROP PSi:  SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTUINE INCLUDED ¢ves (1) ovo []) s FuTeR v Accoro wrH specs (ves [y wvo [
NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(@ MUST MEET A MINIMUM GROUP [V ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION 3.

105/0511011204\84571916.001/WP51/01/25/93 4:35pm

P33 - 15896



ATTACHMENT A

E FLUOR DANIEL No. BY p—— SHEET NG REV
DAIE P338-D5-19 0
DATE CONTRACT
DATA SHEET 06-07-90 845734
TAG NO.
H:i;srifgre ﬁ,’;’;}i"{,;}’,,i’;‘;;gg Plant T ol
Richland, Washington 15896
DOE Contract DE-AC06-86RL10838 TS COERTRE
HEPA FILTERS [ oRG &Y KD AFFRD
M. Desai KJM.
TITLE FSMT VENT HEPA FILTER
NCUNTSREGD 1 NO UNITS OPERATING _T___ SPARE _1__  TYPE (HORIZONTAL X} (VERTICAL — )
TYPE ELEMENT (THROW - AWAY X ) (CLEANABLE._. ) OTHER
PROCESS DESIGN
NAME OF FLUID FILTERED . . CE QU ) ; - fIC AC)
QUANTITY FLUID FILTERED TWJ #/HR
OPERATING PRESSURE =02 PSIiG
OPERATING TEMPERATURE 77-104 oF
DENSITY @ OPER TEMP 0072 LB/ FT?
VISCOSITY @ OPER TEMP 0018 Cp
ALLOWABLE PRESSURE DROP.AR 10 CLEAN, 5.0 DIRTY *H0
NAME OF PARTICLES REMOVED SOUD FRIT PARTICULATES
MAXIMUM PARTICLE SIZE 177 MICRONS
MINIMUM PARTICLE SIZE MICRONS
SIZE OF PARTICLES TO BE REMOVED — 8 MICRONS AND LARGER MICRONS
QUANTITY OF PARTICLES TO BE REMOVED _____ NFGHIGIAIF # /HR
MECHANICAL DESIGN
DESIGN PRESSURE —=Z/25 _______ PSIG DESIGN TEMPERATURE __ 150 °F CORROSION ALLOWANCE
copes: asME(ves Xy wo [y  stamp ves By wno [y omHER —__ NUCLEARGRADE
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SIZE RATING
FILTER CASE 3040 S INLET 1 F 150#
FILTER COVER 304L 5S OUTLET 1 > 1504
FILTER ELEMENT SUPPORTS 304L 55 VENT
FILTER CASE SUPPORTS DRAIN
FILTER CONNECTIONS 304L 55 INSTRUMENTS 2 1z NPT(F)
ELEMENTS
GASKETS
*ALL CONNECTIONS 2° AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON (_), SWING BOLTED-ON (X), CLAMR-ON (_), SCREWED (_), SPECIAL {_), - SEE NOTES)
pavm  (ves OJ) o By Furer case suprorts (ves BBy ovo [J)  miNIMUM HEIGHT

| sanpaiast ves 1) vo BF); _PANT inmﬂlmg
_ .~ .. DATABYVENDORS
MFR TYPE NC
NO REQ'D : NO QOPERATING NO SPARE
NO ELEMENTS EACH FILTER SIZE *O.D. x "STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY __________ CUFT: SURFACE SQFT

CLEAN PRESSURE DROP PSI.  SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:

1s DIMENSIONAL ouTune INcLupep_(ves [Ty ovo [J)  1s FiTer iv accorp wirk secs ves ) vo O

NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2} 85 .-95% EFFICIENT PER ASHRAE 0.3 MICRON DOP TEST

SAFETY CLASSIFICATION _3

1050S5\1011204\84571929.001/WP51/01/25/83 4:37pm

P33B - 15886



ATTACHMENT A

FLUOR DANIEL No. ot REVsiON ST e
DATE. P338-DS-20 0
DATE CONTRACT
DATA SHEET 01-01-92 845734
] X TA
U.S. Department of Energy TAG NG
Hanford Waste Vitrification Plant LY
Richland, Washington 1589&
DOE Contract DE-AC06-86RL10838 o COET ORE
HEPA FILTERS NG BY KD APPRD
M. Dessai LM
TITLE VITRIFICATION BUILDING HEALTH PROTECTION VACUUM SYSTEM HEPA FILTER
NOUNTSREQD .8 . NOUNITS OPERATING _4__ SPARE __4___  TYPE (HORIZONTAL _X ) (VERTICAL ——)
TYPE ELEMENT (THROW -AWAY X ) (CLEANABLE ... ) OTHER
' ' : . 'PROCESS DESIGN
NAME OF FLUID FILTERED AlB (SEE NOTE 2)
QUANTITY FLUID FILTERED 850 (1585 SCIM) (590 ACEM) #/HR
OPERATING PRESSURE - 8.53 PSIG
OPERATING TEMPERATURE 78 °F
DENSITY @ OPER TEMP 0.024 LB/ FT°
VISCOSITY @ OPER TEMP 2.018 Ce
ALLOWABLE PRESSURE DROP.AE LO CLEAN, 5.0 DIRTY. "H,0
NAME OF PARTICLES REMOVED PAR . INATE| ; EF
MAXIMUM PARTICLE SIZE MICRONS
MINIMUM PARTICLE SIZE MICRONS
SIZE OF PARTICLES TO BE REMOVED ——__90.97% OF 0.3 MICRONS AND [ARGER MICRONS
QUANTITY OF PARTICLES TO BE REMOVED #/HR
: MECHANICAL DESIGN . :
DESIGN PRESSURE ISIFULL VACUUMPSIG DESIGN TEMPERATURE ___ I8¢ _ _°F CORROSION ALLOWANCE
cobes: asmMe(ves By oo [0y stamp ges Oy o Xy orHer . NUCLEARGRADE
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SIZE AATING
FILTER CASE 304L S5 INLET 1 3 150#
FILTER COVER 304L SS OUTLET 1 (3 150#
FILTER ELEMENT SUPPORTS 304L SS VENT
FILTER CASE SUPPORTS DRAIN
FILTER CONNECTIONS 3040 SS INSTRUMENTS 2 1z NPT(F)
ELEMENTS
GASKETS
*ALL CONNECTIONS 2 AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON (X), SWING BOLTED-ON (_), CLAMP-ON (), SCREWED (_), SPECIAL (_), - SEE NOTES)
pavr  (ves 00) o ). suten case supports (vEs By o OJ) MiNiMUM HEIGHT

SANDBLAST (YES EI] (NO .1 PAINT PRIMER_(YES es [1) o BBy
: " DATA BY VENDORS U :
MFR TYPE NO
NOREQD . NO OPERATING NO SPARE
NO ELEMENTS EACHFILTER .  SIZE '0D. x "STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACTY —__________ CUFT: SURFACE SQFT
CLEANPRESSUREDROP —__ PSI:  SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED __(vEs [y ovo ) 18 FTER N accomrp witH sPecs _ves 1) o [)

NOTES: {1) FILTERS BID SHALL INCLUDE INIMAL SET OF FILTERING ELEMENTS

) ROOM AIR SATURATED WITH WATER VAPOR.

SAFETY CLASSIFICATION 3.

105\051101.204\8457 1930.001/WP51/01/25/83 4:38pm
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ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE
AND MODEL NUMBER OR EQUAL

FH-450-001A Flanders, G-1, CC-D 42 23 23

= FH-450-001B Flanders, G-1, CC-D 42 23 23
=5 FH-460-001A | Flanders, G-1, CC-D 42 23 23
et FH-460-001B Flanders, G-1, CC-D 42 23 23
E FH-520-001 Flanders, G-1, CC-D 42 23 23
FH-520-002 Flanders, G-1, CC-D 42 23 23

FH-520-003 Flanders, G-1, CC-D 42 23 23

FH-520-006 Flanders, G-1, CC-D 42 23 23

FH-520-007 Flanders, G-1, CC-D 42 23 23

FH-520-008 Flanders, G-1, CC-D 42 23 23

FH-520-009 Flanders, G-1, CC-D 42 23 23

FH-520-010 Flanders, G-1, CC-D 42 23 23

FH-520-011 Flanders, G-1, CC-D 42 23 23

FH-520-012 Flanders, G-1, CC-D 42 23 23

FH-540-001 Flanders, G-1, CC-D 42 23 23

FH-540-002 Flanders, G-1, CC-D 42 23 23

FL-540-003 Flanders, G-1, CC-D 42 23 23

FL-540-004 Flanders, G-1, CC-D 42 23 23

FL-540-005 Flanders, G-1, CC-D 42 23 23

FL-540-006 Flanders, G-1, CC-F 42 23 23

FL-540-007 Flanders, G-1, CC-F 42 23 23

FL-540-009 Flanders, G-1, CC-F 42 23 23

FL-540-010 Flanders, G-1, CC-F 42 23 23

FL-540-011 Flanders, G-1, CC-F 42 23 23

FL-540-012 Flanders, G-1, CC-F 42 23 23

08pm ATTACHMENT B
T0OWOLS, \SPECSIPIIB15096.0 P33B8-15896 Page 1 of 2
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Rev. 0
FL-560-001A Flanders, G-1, GG-D 42 23 23
FL-560-001B Flanders, G-1, GG-D 42 23 23
FL-580-001 Flanders, G-1, GG-D 42 23 23
FH-620-001A Flanders, G-1, GG-F 60 41 27
FH-620-001B Flanders, G-1, GG-F 60 41 27
FH-620-001C Flanders, G-1, GG-F 60 41 27
FH-620-001D Flanders, G-1, GG-F 60 41 27
FH-620-001E Flanders, G-1, GG-F 60 4] 27
FH-620-001F Flanders, G-1, GG-F 60 41 27
FH-620-001G Flanders, G-1, GG-F 60 41 27
FH-620-001H Flanders, G-1, GG-F 60 41 27

01/25/93 4:05pm
108\VOLS. . \SPECS\P33B\15896.0

*Equipment shall be of this model number or equal.
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

SECTION 15898
HEGA FILTERS

PART 1 GENERAL

1.1

1.2

01/25/93 4:46pm

SUMMARY

This specification section describes the requirements for design,
fabrication and testing of high efficiency gas absorber {HEGA)
filters to be used in an environmental protection apptication on
the vent stream from the organic acid system.

REFERENCES

The pubtications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic?dggignation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B1.20.1 1983 (Rev. 92) Pipe Threads, General
Purpose (Inch)

ANST B16.5 1988 Pipe Flanges and Flanged Fittings
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

and/or
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ANSI/ASME N509 1989 Nuclear Power Plant Air Cleaning
Units and Components; Interpretations
No. 1

ANST/ASME N510 1989 Testing of Nuclear Air Treatment
Systems

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM Al76 1990 Standard Specification for Stainless
and Heat-Resisting Chromium Steel Plate,
Sheet, and Strip

ASTM D1056 1985 Standard Specification for Flexible
Cellular Materials - Sponge or Expanded
Rubber

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

106\VOLS.. \SPECS\P33B\15888.0 P33B-15898-1
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Rev. 0

1.3 RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data
Specification Section 05060 Welding Structural

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

1.4 DEFINITIONS

FAT - Factory Acceptance Test

HEGA - High Efficiency Gas Absorber
1.5 SYSTEM DESCRIPTION

(Not Used)
1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 HEGA filter outline drawings, dimensions and weight.

1.6.2 Detail drawings of the HEGA filter and its various components
shall be submitted for Buyer approval. These drawings shall
include weights, anchor bolt details and materials to be used.

1.6.3 Data Sheets

Seller shall submit complete data sheets for the furnished
equipment. These data sheets shall reflect the design parameters
in Data Sheets P338-D5-1 and DS-2 (Attachment A}.

1.6.4 A 1ist of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement from the original
manufacturer or any subsupplier.

1.6.5 Operation and maintenance manuals in accordance with Specification
Section 01730. Complete installation manuals shall be submitted.

1.6.6 Factory Acceptance Tests (FATs) shall be submitted in accordance
with ANSI/ASME N510. The FAT report shall be submitted for Buyer
approval.

01/25/93 4:48pm
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DOE Contract DE-AC06-86RL10838
Rev. O
1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

C. Qutside Design Temperature
1) Maximum Design Temperature 110°F
2) Minimum Design Temperature -20°F

3) Wet Bulb Design Temperature 68°F

1.8.2 Operating Environment
A. Normal Temperature 60°F to 104°F
B. Maximum Temperature 104°F
C. Relative Humidity Not controlled

PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT

The following requirements apply to the HEGA filters furnished in
accordance with this specification section.

2.1.1 Filter Medium - The material for the HEGA filter medium shall be
in accordance with ANSI/ASME N509.

2.1.2 HEGA Filter Housing - The materials for the HEGA filter housing
shall be in accordance both with ASTM A176 Type 304L and
ANSI/ASME N509.

2.1.3 Adhesives - Adhesives used to seal the filter pack into the case
and glue gaskets to the case shall either be nonflammable or self-
extinguishing. Dried film exposed to open flame shall either not
burn or not continue to support combustion when the source of
ignition is removed.

01/25/93 4:
1:;s\v0|.5...::genc3\mm1sasa.o P33B-15898-3
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2.1.4 Gaskets and Seals - Gasket material shall be oil-resistant and
ozone-resistant synthetic rubber, closed cell sponge, Grade RE-43
or TE-43 (high temperature) in accordance with ASTM D1056. The
gaskets and seals shall also be resistant to formic acid. This
material shall be supplied flat and shall not contain asbestos in
any form. The gaskets shall be 1/4 inch thick by 3/4 inch wide.
Surfaces shall be split or cut.

2.1.5 Clamping Mechanism - The HEGA filter clamping mechanism shall
include pressure bars with preloaded springs. These springs shall
exert a sealing force of not less than 1200 pounds per filter.
This force shall be applied as an even, uniform load along not

. less than 80 percent of the top and bottom of each filter frame.

2.2 FABRICATION AND MANUFACTURE

Fabrication and manufacture of the HEGA filter assembly shall be
in accordance with ANSI/ASME N509.

2.2.1 The HEGA filter housing shall be designed for bag-in/bag-out
capability suitable for installation of a single-element HEGA
filter. The housing shall allow the operator to change filters
without coming into contact with the filter element.

2.2.2 Each housing door shall be equipped with a double-ribbed bag-out
port designed to accept an 8-mil polyvinyl chloride (PVC) bag.
The housing shall be designed to prevent damage to the bag during
the changeout operation.

2.2.3 Two bags (one for equipment start-up and one spare) shall be
provided and shipped with each HEGA filter housing. These bags
shall include an integral choke cord and mittens to facilitate
changeout.

2.2.4 One banding kit shall be supplied with the HEGA filter housing.
The kit shall include all tocls and straps necessary for a
complete bag-out procedure.

2.2.5 HEGA filter housing flanges shall be in accordance with ANSI
B16.5. Pipe threads shall be in accordance with ANSI B1.20.1.

2.2.6 Welding - A1l HEGA filter assembly welding shall be in accordance
both with ANSI/ASME N509 and Specification Section 05060.

2.2.7 Maximum envelope and model number or equal for the HEGA Filter
shall be as shown in Attachment B.

2.2.8 The HEGA filter housing shall have provisions to be anchored with
a minimum of four equally spaced 1/2 inch diameter bolts. The
bolt holes shall be 11/16 inch diameter.

01/25/93 4:46pm
106\VOL5...\SPECS\P33B\15898.0 P33B-15898-4
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2.3 COATINGS

After completion of all fabrication procedures the external
surfaces of each HEGA filter shall be thoroughly cleaned of all
foreign material, including rust, in accordance with SSPC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel surfaces shall not be painted unless
specified otherwise.

2.4 LABELING AND TAGGING

Labeling and tagging shall be in accordance with Specification
Section 15196, Paragraph 2.2.2, Type 6. This shall be in addition
to the manufacturer's identification plate.

2.5 PACKAGING

2.5.1 Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

2.5.2 Machined surfaces and threads shall be protected during shipment
by application of grease or other suitable rust-inhibiting
compound.

2.5.3 Flanged openings shall be covered with wood or plastic protectors.

Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts.

2.5.4 Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

2.5.5 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, 1ifting and unloading.

2.5.6 Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

A1l shipping boxes shall be identified by Seller's order number,
equipment number and equipment description.

PART 3 EXECUTION
(Not Used)
END OF SECTION

2;8\VOL5‘.'.:.:::?CS\P333\15898.0 P33B-15898-5



ATTACHMENT A

No. |—E REVISION SHEET NO. REV
DATZ PIIBDS-1 0
FLUOR DANIEL IDATE . |CONTRACT
DATA SHEET 02-05-50 B45734
U.S. Department of Energy TAG NO. FG-520-001
Hanfora Waste Vitrification Plant
Richtand, Washington SPECIFICATION SECT N,
DOE Contract DE-AC06-86RL10838 15898
HEGA FILTERS ORGEY  |CHKD  TAPPRD
S. Loo KJM

TITLE :
NG UNITS REQ'D L NO UNITS OPERATING ] SPARE_0__  TYPE (HORZONTAL X ) (VERTICAL ___)
TYPE ELEMENT (THROW - AWAY X)  (CLEANABLE ) OTHER
: PROCESS DESIGN - : .
NAME OF FLUID FILTERED __%mww
QUANTITY FLUID FILTERED — S #/HR
OPERATING PRESSURE '”-’ PSIG
OPERATING TEMPERATURE °F
SPECIFIC GRAVITY @ OPER TEMP AR=10) _-10 LBFT
VISCOSITY @ OPER TEMP Cp
ALLOWABLE DIRTY PRESSURE DROP __ 9 PS|
NAME OF PARTICLES REMOVED W
MAXIMUM FLOW RATE b/ HA
MINIMUM FLOW RATE e —— b/ HA
PERFORMANCE RATING %
QUANTITY GAS TO BE REMOVED Ib / HR
MECHANICAL DESIGN
DESIGN PRESSURE _ 20704 pgig DESIGN TEMPERATURE —_ 190 oF  CORROSION ALLOWANCE —__1116°
copes: asme ves [1) (nvo B stavp (ves [J) o By  oTher NUCLEAR GRADE
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SIZE RATING
FILTER CASE 304L S.5. INLET 1 7 1508
FILTER COVER OUTLET 1 T 150#
FILTER ELEMENT SUPPORTS 304 S.5. VENT 0
FILTER CASE SUPPORTS 304L 5.5, DRAIN
FILTER CONNECTIONS INSTRUMENTS 7 1 NPT(F)
ELEMENTS PUROFIL lf
GASKETS FORMIC ACID RESISTANT
*ALL CONNECTIONS 2 AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON (), SWING BOLTED-ON (), CLAMP-ON (), SCREWED (), SPECIAL ( } - SEE NOTES)
oavir (ves L) oo By ruter case supports (ves [0) (vo Oy minMuM HEGHT

sanpBLasT (ves O0) no Oy PaNT PRMER  (vEs (1) nvo )
DATA BY VENDORS
MFR TYPE NO
NO REQ'D . NO OPERATING NO SPARE
NO ELEMENTS EACH FILTER : SIZE *0.D. x ‘STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CUFT: SURFACE SQFT

CLEAN PRESSURE DROP PSl:  SHIPPING WEIGHT
DESCRISE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED vEs [J) vo [J)  1s FiLTeR In accorp witH sPEcs ves L) mvo 0O,

NOTES: {1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

SAFETY CLASSIFICATION _3

105/08/101/207/84571873. MIS/WP51-01/25/93 4:43pm
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ATTACHMENT A

NO. BEVISION SHEET NO. REV.
P338-DS-2 [+]
FLUOR DANIEL DATE CONTRACT
DATA SHEET o e
U.S. Department of Ener NO.
Harford Waste Virification Plant FaSe000ia
Richtand, Washington SPECIFICATION SECT NG,
DOE Contract DE-AC06-86RL10838 15098
HEGA FILTERS A S
Ié } JM. Janzen| S.SL
- —— .
TILE ORGANIC ACID VENT HEGA FILTERS
NO UNIS REQ'D 2 NO UNITS OPERATING __ ' sPare ! TYPE (HORiZONTAL _X ) (VERTICAL ___)

TYPE ELEMENT (THROW - AWAY X)  (CLEANABLE ) OTHER

NAME OF FLUID FILTERED [2X Gl
QUANTTY FLUID FILTERED 1443 #/HR

OPERATING PRESSURE 0072 PSIG
OPERATING TEMPERATURE 74 - e
SPECIFIC GRAVITY @ OPER TEMP . (AIR=1.0) 10 LB/FT
VISCOSITY @ OPER TEMP ol
ALLOWABLE DIRTY PRESSURE DROP -0 PSI
NAME OF GAS REMOVED —___ FORMIC ACID YAPORS
MAXIMUM FLOW RATE 238 ib/ HR
MINIMUM FLOW RATE 14 Ib / HR
PERFORMANCE RATING — . ABSORBS 12 K3 OF GAS/ 100 jbs OF MEDIA
QUANTITY OF GAS TO BE REMOVED __0.72 Ib / HA
MECHANICAL DESIGN
DESIGN PRESSURE .o —+ PSIG DESIGN TEMPERATURE ___ 120 °F  CORROSION ALLOWANCE e
cobes: AsMmE (ves [1) o ) stamp (ves [1) o [X])  oTHER
MATERIALS OF CONSTRUCTION *CONNECTIONS NO SIZE RATING
FILTER CASE 304L S.5. INLET 1 > 150#
FILTER COVER OUTLET 1 T 150#
FILTER ELEMENT SUPPORTS 304L 5.5. VENT 0
FILTER CASE SUPPORTS 304L S.5. DRAIN
FILTER CONNECTIONS INSTRUMENTS 1 "z NPT(F)
ELEMENTS PUROFIL I | PURAKOL
GASKETS FORMIC ACID RESISTANT
*ALL CONNECTIONS 2* AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON (), SWING BOLTED-ON (0, CLAMP-ON (), SCREWED (), SPECIAL ( ) - SEE NOTES)
pavr (ves O) oo Xy rTer case supporTs tves [0y vo ) MINIMUM HEIGHT

sanpewast (ves [y vo Oy paINT pRIMER  (ves (K1) ovo [
DATA BY VENDORS
MFR TYPE NO
NO REQ'D . NO OPERATING NO SPARE
NO ELEMENTS EACH FILTER . SIZE '0D. x ‘STR; MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CUFT: SURFACE sQ FT

CLEAN PRESSURE DROP PS5t SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:

Lis pimensionat outuine INcLupep (ves [ ovo [y 1s FitER N accorp witH sPecs  ves [y vo [y

NCTES: {1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS. 3
SAFETY CLASSIFICATION T_

105/05/101/207/84571872 MIS/WP51-01/25/93 4.44pm
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ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE AND
MODEL NUMBER OR EQUAL

5 FG-520-001 Charcoal Services Corp. 31 40 30
: CSC~1HIW-016-1NB-35

FG-540-001A Charcoal Services Corp. 31 40 30
CSC-1H1W-016-1NB-35

FG-540-001B Charcoal Services Corp, 31 40 30
_ CSC-1HIW-016-1NB-35

* Equipment shall be of this model number or equal.

o ATTACHMENT B
T0OVOLS. YSPECSIPIIEN15896.0 P33B-15898 Page 1 of 1



L

"

3202 0092

U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Advanced Technology Division

Hanford Waste Vitrification Piant
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

SECTION 16150
MOTORS - INDUCTION FOR GENERAL SERVICE
B-595-P-P33B-16150

APPROVED FOR CONSTRUCTION

REVISION 0 WAPA YES ___ NO _X_
ISSUE DATE 52— QUALITY LEVEL I _ II _X_

SAFETY CLASS 1__ 2 3.X 4__
ORIGINATOR: CHECKER:

//e//f}

. J. Ichkhan, Mechanifal Engineer  Date

APPROVED BY:
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SECTION 16150
MOTORS - INDUCTION FOR GENERAL SERVICE
B-595-P-P33B-16150
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Rev.

SECTION 16150
MOTORS - INDUCTION FOR GENERAL SERVICE

PART 1 GENERAL

1.1

1.2

01/25/93 4:40pm

SUMMARY

This specification section covers the technical requirements for
standard polyphase induction motors ranging in size from 1/2
horsepower to 300, for vertical and horizontal drive applications.

REFERENCES

The publications 1isted below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9 1990 Load Ratings and Fatigue Life for
Ball Bearings

AFBMA 11 1990 Load Ratings and Fatique Life of
Roller Bearings

INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE)

IEEE 43 1974 (Rev. 91) Recommended Practice for
Testing Insulation Resistance of Rotating
Machinery

IEEE 112 1984 Standard Test Procedure for Polyphase

Induction Motors and Generators
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
NEMA MG1 1987 (Rev. 1 1989) Motors and Generators

NEMA MG2 1983 Safety Standard for Construction and
Guide for Selection, Installation and Use
of Electric Motors

NEMA MG13 1984 Frame Assignments for Alternating
Current, Integral-Horsepower Induction
Motors

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning
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Rev. 0

1.3 RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data
Specification Section 15196 Identification and Tagging Methods

for Mechanical Equipment

1.4 DEFINITIONS
FAT - Factory Acceptance Test
TEFC - Totally Enclosed Fan Cooled

1.5 SYSTEM DESCRIPTION
(Not Used)

1.6 SUBMITTALS
Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Speed/torque and speed/current curves shall be submitted.

1.6.2 Seller shall complete Data Sheet P33B-DS-1 (Attachment A} and
submit for furnished equipment. Insulation resistance readings
for the electric motors shall be completed by Seller
(Attachment B).

1.6.3 Motor outline drawings, shaft dimensions and weight.

1.6.4 Detail drawings of main and/or auxiliary junction boxes shall be
submitted.

1.6.5 Operation and maintenance manuals in accordance with Specification
Section 01730. Complete installation manuals shall be submitted.

1.6.6 Factory Acceptance Test (FAT) data in accordance with
Paragraph 2.5 shall be submitted.

1.6.7 FATs procedures shall be submitted.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)

01/25/93 4:40pm
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1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

C. Outside Design Temperature
1) Maximum Design Temperature 110°F
2) Minimum Design Temperature -20°F
3) Wet Bulb Design Temperature 68°F

D. Inside Operating Environment

1) Normal Temperature 60°F to 104°F
2) Maximum Temperature 104°F
3) Retative Humidity Not controlled
PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT

The following requirements apply to all electrical motors
furnished in accordance with this specification section. Special
electric motor requirements established by the driven equipment
specifications and/or Contract Drawings shall take precedence
over this specification section.

GENERAL REQUIREMENTS

Electric motors and motor accessories furnished in accordance with
this specification section shall be in full conformance to NEMA
MG1, NEMA MGZ2 and NEMA MG13.

A. Motor Rating

Seller shall be fully responsible for specifying electric
motor horsepower, speed and torque characteristics for each
motor furnished as part of Seller’'s driven equipment
package.

TS, WEPECSPSIIBI50.0 P33B-16150-3



R
1y

3
s
-

(LRI

Mid

U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division
Richiand, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

B. Electrical Power Supply

Motors 1/2 HP to 300 HP furnished in accordance with this
specification shall be designed for 480V/3 Phase/60 Hz power
supply. Where motors are constant speed they shall be
designed for full voltage across the line starting and rated
for continuous duty. In applications where the driven
equipment calls for variable speed, the electric motor shall
be required to be variable-speed squirrel cage induction
controlled by available frequency drive. The main power
junction box shall be large enough to accommodate oversized
incoming power conductors and conductors for externally-
mounted power factor correction capacitors. Power junction
box shall be rotatable by 90° in each direction. Buyer
shall provide variable-frequency starters for variable-speed
motors,

C. Grounding

Each electric motor shall include provisions for motor frame
grounding. The ground shall utilize a hex head bolt tapped
into the motor frame from within the main junction box.

D. Space Heaters

1) Electric motor space heaters shall not be provided
unless otherwise specified.

2) When driven equipment specifications and/or Contract
Drawings establish the requirement for electric motor
space heaters, they shall operate from 120V/1 Ph/60 HZ
power supply with a maximum sheath temperature of
392°F. Space heater electrical Teads shall be brought
out to a separate junction box mounted to the motor on
the opposite side from the main junction box.

E. Elastomers

For general service electric motors, elastomer seals and
gaskets shall be compatible with the motor application
and/or operating environment.

2.2 FABRICATION AND MANUFACTURE

2.2.1 Electrical motors furnished in accordance with this specification
section shall be in accordance with NEMA MGl, Normal Starting
Torque, Low Slip, Electrical Type A, Design B, for motors with
cast iron motor frames.

TOBOLS, \SPECSIPIIBN16150.0 P33B-16150-4



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

DOE Contract DE-AC06-B6RL10838

2.2.2

01/25/93 4:40pm

Rev.

A. Service Factor

Electric motors shall be designed and selected with a
service factor of 1.15 for polyphase motors.

B. High-efficiency motors shall be used for motors of 5§ HP and
larger.

C. Power factor correction capacitors shall be provided for
motors of 20 HP or larger to improve the power factor at the
motor terminals to 95 percent when the motor is at 3/4 load.

D. Insulation
Insulation systems for motors on general services shall be

Class F or better in accordance both with NEMA MGl and NEMA
MG2. Motor leads shall be copper with compression lugs,

both sized for 125 percent load current at motor cooling air

discharge temperature.
E. Temperature Rise

Temperature rise in accordance with NEMA MGZ shall not be
greater than Class F, 330°F rise above a maximum 104°F
ambient temperature.

F. Enclosure
Enclosure shall be totally enclosed fan cooled (TEFC).
G. Seals

Motors shall be equipped with suitable shaft seals. The
seals shall prevent moisture, dirt, and corrosive agents
from entering the motor enclosure and bearings along the
shaft. Seals shall be in accordance with Paragraph 2.1.E.

Bearings

A. General service induction motors shall be furnished with
bearing housings designed for re-lubrication of anti-
friction bearings, with provisions for flushing out the old
lubricant as new lubricant is added. The motor end bells
shall be equipped with grease fittings and purge ports for
expelled grease.

B. Antifriction bearings shall be in accordance both with
AFBMA 9 and AFBMA 11. Each electric motor nameplate shall
show the data required by NEMA MGl and include both front
and rear AFBMA bearing part numbers.

106WOLS...\SPECS\P33B\16150.0 P33B-16150-5
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C. Both ball bearings and roller bearings shall be designed and
constructed for 100,000 continuous hours, L-10 minimum
life in the specified service in accordance both with
AFBMA 9 and AFBMA 11. The design shall be based on
continuous service.

Balancing and Vibration Criteria

A. Motors shall be dynamically balanced per manufacturer's
standard practice. Welding or soldering to effect balancing
is unacceptable. Parent metal shall be removed to improve
balance without affecting the structural strength of the
rotating element.

B.  Maximum vibration amplitude in velocity (inch/sec. peak) to
obtain a smooth rating for the equipment tested should be as
follows:

3600 rpm Motors = 0.0098 inch/sec (0.05 to 0.10 Mils)

1800 rpm Motors = 0.0098 inch/sec {0.10 to 0.20 Mils)

1200 rpm Motors = 0.0098 inch/sec (0.15 to 0.30 Mils)

900 rpm or Smaller Motors = 0.0098 inch/sec (0.20 to
0.36 Mils)

For vibration amplitude measurements, motors shall be
operated at rated operating speed and frequency with a one
half key installed in the key seat. Motors shall be mounted
on isotators during vibration amplitude measurements in
accordance with NEMA MGI.

LABELING

Labeling shall be in accordance with Specification Section 15196,
Paragraph 2.2.2, Type 6. This shall be in addition to the
manufacturer's identification plate.

COATINGS

After completion of all fabrication procedures the externa)
surfaces of each electric moter shall be thoroughly cleaned of all
foreign material, including rust, in accordance with SSPC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be apptied. Stainless steel, nickel, brass, copper, monel,
aluminum, hastelloy, lead, galvanized steel, plastics, elastomers
and glass surfaces shall not be painted unless specified
otherwise.

106\VOLS...\SPECS\P33B16150.0 P33B-16150-6
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TESTING
Factory Acceptance Tests (FATs)
Motor Manufacturer Tests

Each electric motor furnished in accordance with this specifica-
tion section shall be tested by the motor manufacturer prior to
shipment. These tests shall include, but shall not be limited to,
High-Potential Tests in accordance with NEMA MGl, Part 3 and
Routine Tests in accordance with IEEE 112. Seller shall submit
certified copies of motor manufacturer's motor test results.

Resistance Tests

Seller shall subject all electric motors furnished in accordance
with this specification section to insulation resistance tests in
accordance with TEEE 43. Insulation resistance measured during
these tests shall not be less than 5 megohms. Seller shall submit
completed copies of Attachment B for each electric motor
furnished. This test shall be done prior to shipping.

Performance Test

A1l required electric motor performance tests shall be conducted
in accordance with the applicable driven equipment specification,
and the performance testing, referenced in Section 3 of IEEE 112
and NEMA MGl Part 12.

PACKAGING

Preparation for shipment and packing may conform to the manu-
facturer's standards. At minimum, the packaging shall provide
protection against corrosion and damage from normal handling and
storage. Minimum preparation shall include the requirements
listed below.

A.  Machined surfaces, threads, bearings and bearing housings
shall be protected during shipment by application of grease
or other suitable rust-inhibiting compound.

B. Threaded connections and tapped holes shall be capped or
plugged. Compatible materials shall be used to prevent
thread damage.

C. The motor shall be fully protected against moisture
penetration to the electrical compartments and winding.

D. Mechanical seals and other sealing devices shall be
installed for shipment.

106\VOLS.. \SPECS\P3AB\16150.0 P33B-16150-7
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E. Bracing, supports and rigging connections shall be provided
to prevent damage during shipment, 1ifting and unloading.

F. Separate or loose parts shall be completely boxed and
attached to the main item to be shipped as a unit. All

shipping boxes shall be identified by the Seller's order
number, equipment number and equipment description.

PART 3 EXECUTION

(Not Used)

END OF SECTION

TOOLS, \SPECE\PIIBIIE150.0 P33B-16150~8
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SERVICE

DOE Contract DE-AC06-86RL10838
MOTORS - INDUCTION FOR GENERAL

ATTACHMENT A
NO. —— REVISION P238-DS-1 I 0
§ FLUOR DANIEL DATE CONTRACT
U.S. Department of Energy TAG NO.
Hanford Waste Vitrification Plant SPECIFICATION sec;‘né)'r&r’uo.

FOR CLIENT USE

ORIG CHK'D APPR'D

ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHE]

3

%DDDDDD

16150

Motor Tag Number(s)L

Manulacture/Serial No.

Power Rating KW/HP

Setvice Factor

Speed Synch./Full Load, APM

Bearing Type

BEARING LUBRICATION

Voltage, Phase, Frequency

Fult Load Current AMP

Locked Rotor Current 100%V/B0%V

Acceleration Time (incl Load) 100%V/80%V

Locked Rotor Stall Time (Cold), Seconds

Locked Rotor Stall Time (Hol) 100%V/B0%V

Locked Rotor Torques (% FL)

Breakdown Torque (% FL)

Efficiency Full Load

3/4 Load

1/2 Load

Power Factor Full Load

3/4 Load

1/2 Load

o|ol=f>|o|=]|»

Locked Rotor

Sound Preasure Level at 1/Meter In DBA

Space Heaters Volts/Phase/Watts

Rotation (Facing End Opposit Drive Shaft)

Insudation

Enclosure Type/Molor Mounting (H or V) TEFC

Frame

Netwsight Ko/t BS

REV ORIG BY CHK'D BY

105\0S\101\204\8457 1922.006/WP51-01/25/93 4:41pm
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL.10838
Rev. O
ATTACHMENT B
INSULATION RESISTANCE READINGS
FOR ROTATING EQUIPMENT
Description Area
Test Equipment Ref. Rev. No.
Calibration Date Ref. Spec/Section
M
et
s ENVIRONMENTAL
o CONDITIONS
v
£t AMBIENT RELATIVE INSUL. TEST VISUAL
il EQUIPMENT NO. TEMP [°C]  HUMIDITY RESIST. VOLTAGE CHECK
o3 B-GRD. {Megohms}]
= [Megohms]
SELLER'S REPRESENTATIVE DATE
0125783 4:40pm ATTACHMENT B

106WOLS.. \SPECS\P33B\16150.0 P33B-16150 Page 1 of 1
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SECTION 16610
ELECTRICAL REQUIREMENTS FOR
PACKAGED MECHANICAL EQUIPMENT
B-595-P-P33B-16610

APPROVED FOR CONSTRUCTION

REVISION 0 WAPA YES ___ NO X_
ISSUE DATE - 2-4 QUALITY LEVEL I __ Il X_
SAFETY CLASS 1_ Z2_ 3.X 8

ORIGINATOR: CHECKER:

an,@wc Mmﬁ |-21-93 &40 [/ e /-27-93

C. C. Simpson, Electriktal Engineer  Date r Khouri, Electrical Engineer  Date

APPROVED BY:

izﬁZwe/ /27-93
. A. Owrey"‘ Lead Discipline Engineer Date

01/27/33 8:52am
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Rev. 0
SECTION 16610
ELECTRICAL REQUIREMENTS FOR
PACKAGED MECHANICAL EQUIPMENT
8-595-P-P338-16610
TABLE OF CONTENTS
PART PAGE
PART 1 GENERAL . L] - - - L] . L] L] . - - - L] - L) - - L] . L ] L] * L] * L ] L] L] . 1
1.1 SUMMARY . . . . . . . . ... e v r e e e e e e s e e e e s 1
1.2 REFERENCES . . . . . . e e e h e s s e e e e e s e s e e 1
1.3  RELATED REQUIREMENTS . . « v v & ¢ v o v v 0 o v o v o v o & 1
1.4 DEFINITIONS . . . . . . e e s 4 e s e e s a e e e e e e e 1
1.5 SYSTEMS DESCRIPTION . . . « v v ¢ ¢ v v v o ¢ v v s o« o o s s 2
1.6 SUBMITTALS . . . . . D T TP 2
1.7  CLASSIFICATION OF SYSTEM AND COMPONENTS . . . . . . . . . . . 3
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS . . . . . . . . .. 3
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2.1 MATERIALS AND EQUIPMENT e b e s e e s e e s s e e e e e e s 3
2.2 FABRICATION AND MANUFACTURE . . . . « ¢« v v ¢ ¢ 0 v ¢ ¢ s &« & 5
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SECTION 16610
ELECTRICAL REQUIREMENTS FOR
PACKAGED MECHANICAL EQUIPMENT
PART 1 GENERAL
1.1 SUMMARY
This specification defines the technical requirements for the
design, fabrication, testing and inspection of the electrical
equipment, materials and devices that are furnished in support of
mechanical equipment.
1.2 REFERENCES
The publications listed below form a part of this specification to
the extent referenced. The publications are referred to in the
text by the basic designation only.
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 1985 Enclosures for Electrical Equipment
(1000 Volts Maximum}, Rev. 2-1988

NEMA ICS 4 1983 Terminal Blocks for Industrial Use
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 70 1990 National Electrical Code (NEC)
UNDERWRITER'S LABORATORIES (UL)

UL 360 1986 Liquid-Tight Fiexible Steel Conduit
UL 514B 1989 Fittings for Conduit and Outlet Boxes
UL 1059 1988 Terminal Blocks

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data
1.4 DEFINITIONS

FAT - Factory Acceptance Test

PVC - Polyvinyl Chloride

oL TePECSIPIBIES100 P33B-16610-1
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1.5

1.5.1

1.5.1.1

1.5.1.2

1.5.1.3

1.6

1.6.1

1.6.2

1.6.3

1.6.4

1.6.5

1.6.6

1.6‘7
1.6.8

01/27/93 8:52am

Rev. 0

SYSTEMS DESCRIPTION
Power Supply

The available power distribution systems at the Hanford Plant are
480 Vac, three-phase, 60 Hz, three-wire, and 208Y/120 Vac, three-
phase, 60 Hz, four-wire.

Buyer shall supply 480 volt, three-phase, three-wire with ground
service and a motor controller for each 480 volt motor load which
is included in this package.

Buyer shall provide one or more feeders, as required, to furnish
power to all non-motor loads. Feeders shall be 120 volt, single-
phase.

SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract:

Dimensional outline drawings, for Buyer's review, showing the

location of all major electrical equipment, including junction
boxes, and conduit. Location and size of conduit connections

shall be shown on Seller's equipment.

Elementary diagrams for all circuits shall include line numbers
for all ladder logic, in addition all devices with contacts shall
reference 1ine number, drawing number, and sheet number where
contact appears. The contact shall include the same references
back to the device.

Connection diagrams for all electrical equipment. Diagrams shall
include equipment identification numbers, terminal block location
and identification, and wire numbers.

Detailed bills of material, for Buyer's review, including the name
of the manufacturer and cataleg number of all electrical
components.

Factory Acceptance Tests {FATs) procedures, for Buyer's review,
for all tests specified in Paragraph 2.3.

Operation and maintenance manual in accordance with Specification
Section 01730, Operation and Maintenance Data.

Manufacturer's Installation Instructions for Buyer's review,

Certified Test Reports, for Buyer's review, per the requirements
of Inspection and Testing of this Section.

106\VOLS.. \SPECS\P33B\16610.0 P33B-16610-2
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1.6.9 Recommended spare parts list.
1.7 CLASSIFICATION OF SYSTEM AND COMPONENTS
(Not Used)
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

C. OQutside Design Temperature
1) Maximum Design Temperature  110°F

2) Minimum Design Temperature  -20°F

1.8.2 Operating Environment
A. Indoor Temperatures 60°F to 104°F
B. Relative Humidity Not controlled

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT
2.1.1 General
2.1.1.1 When applicable, all electrical materials and equipment shall be

listed by Underwriter's Laboratories and shall bear the UL label.

2.1.1.2 When two or more components of the same specifications are
required the components shall be identical, that is, same
manufacturer and catalog number.

2.1.2 Conduit

2.1.2.1 Liquid-tight flexible steel conduit shall be in accordance with
UL 360.

2.1.2.2 Conduit fittings shall be galvanized steel and in accordance with
UL 5148.

ToVOLs, \BPECEPIIBIOBIO00 P33B-16610-3
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2.1.3
2.1.3.1

2.1.3.2

2.1.3.3

2.1.4

2.1.4.1

2.1.4.2

2.1.4.3

2.1.5
2.1.5.1

2.1.6
2.1.6.1

2.1.7
2.1.7.1

2.1.7.2

2.1.7.3
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Cable

Power and control cables shall be single or multiconductor,
stranded copper with 600 volt insulation. Cables shall be UL
Tisted type XHHW or THHN/THWN in accordance with the National
Electrical Code, NFPA 70, Article 310.

Conductors for power circuits shall not be smaller than No. 12
AWG. Conductors for control circuits shall not be smaller than
No. 14 AWG.

Instrumentation cables shall be UL listed, twisted, shielded pairs
or triads, No. 16 AWG, stranded copper, with a copper drain wire,
300 volt rated PVC insulation and overall PVC jacket.

Terminal Blocks

Terminal blocks shall be in accordance with NEMA ICS 4 and
UL 1059.

Terminal blocks shall be channel mounting type rated 600 volts,
with screw type terminals on both sides.

Terminal blocks shall have at least 20 percent spare terminals but
not less than two spare terminals for each terminal strip.

Junction Boxes

Junction boxes shall be NEMA 4X in accordance with NEMA 250, and
shall have hinged doors and mounting panels for terminal blocks.

Nameplates

All electrical equipment and enclosures shall be jdentified with
nameplates. Nameplates shall be machine-engraved, phenolic, with
black figures on white background and shall be firmly attached
with stainless steel self-tapping screws.

Grounding

A1l non-current carrying metal parts of electrical equipment shall
be bonded together and made electrically continuous.

Furnish ground Jugs in all junction boxes to terminate ground
wires from Buyer's conduits.

Furnish two ground pads on the outside frame of the packaged
equipment for connection to Buyer's area grounding grid.

106\VOLS.. \SPECS\P33B\16610.0 P33B-16610-4
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2.2.2

2.2.3

2.2.4

2.2.5
2.2.6

2.2.7

2.2.8

2.2.9

2.2.10
2.2.10.1
2.2.10.1.1
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FABRICATION AND MANUFACTURE

The electrical installation sha}l be in accordance with the
National Electrical Code, NFPA 70.

A1l wiring shall be continuous from terminal to terminal without
splices.

A1l instrument, control device and non-motor loads shall be
terminated on terminal blocks in junction boxes.

Separate conduit systems and boxes shall be used for each of the
following systems:

A. 120 V power and control
B. Milliamp signals and dc circuits
Wiring between electrical components shall be routed in conduit.

No more than two wires, or one wire and one jumper strap, shall be
terminated on any one terminal block terminal screw. Where more
wires are required, additional terminals shall be used. No
uninsulated, exposed conductors shall extend beyond the sides of
the terminal block or its insulated barriers. Each terminal block
shall have its own identification numbers. Furnish terminals for
all ground wires, and for all drain wires in the instrument
cables.

Flexible liquid-tight conduit shall be used to avoid transmission
of vibration from vibrating equipment. Flexible conduit shall
also be used to terminate equipment which is periodically removed
such as instruments.

Conduit connections to junction boxes shall be made using
water-tight threaded hubs, or factory threaded hubs.

Junction boxes shall be sized in accordance with the requirements
of National Electrical Code, NFPA 70, Article 370.

Identification
Wire and Cable
Identification of conductors shall be by means of heat shrinkable
insulated tubing with conductor identification by heat impressed

black on white characters, Thomas and Betts Catalog No. WHT-700 or
approved equal.

10B\OLS..\SPECS\P33B\16610.0 P33B-16610-5



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

2.2.11

2.3
2.3.1
2.3.1.1

2.3.1.2

2.3.1.3

2.3.1.4

2.3.1.5

2.3.2
2.3.2.1

2.3.2.2
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Conductors shall be identified at each end. Identification shall
be by individual and distinctive numbers for each conductor, i.e.,
1, 2, 3, 4, ...

INSPECTION AND TESTING
Factory Inspection

The equipment shall be inspected at the factory to assure
compliance with the specifications, standards and codes and any
additional requirements listed in this specification. Submit a
report confirming the FATs procedure has been completed.

Furnish all materials, power supply, motor controllers and test
equipment required to perform tests, checks, inspections and the
FATs, in accordance with this specification section. Seller has
the option of using equipment in his possession with valid
National Institute of Standards and Technology Certification of
equipment or can use the service of a testing lab with valid
National Institute of Standards and Technology Certification.

The calibrating and testing equipment used for tests, checks,
inspections and the FATs shall be calibrated within six months
prior to testing. Seller shall provide proof of calibration.

Equipment failing the standards test shall not be used until
repaired and re-standardized. All calibrating and testing
equipment shall have valid certified label affixed to the
equipment during usage. The tabel shall be affixed in a prominent
location. The Buyer can, at his discretion, require the
calibrating and testing equipment to be checked to the standards.
Standards shall not be used as calibration and testing devices in
the field.

Inspection shall include, but not necessarily be limited to, the
following items:

Wire and Cable Tests
Continuity Test

A. Test for continuity, correctness of wiring and verify
correct identification on all conductors installed.

B. Test shall be made with an ohmmeter.
Insulation Resistance Test

A. A1l conductors shall be given an insulation resistance test
using a megohmmeter.

106\VOLS.. \SPECS\P33B\16610.0 P33B-16610-6
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B. Test shall be made with the lugs in place and conductors
disconnected at the equipment. Test shall be made between
one conductor and ground with the other conductors grounded.
Each conductor shall be tested in the same manner.

C. Test voltages and minimum acceptable insulation resistance
shall be as follows:

Test Min. Insulation
Insulation Voltage Voltage Resistance
300 volt ac 500 Vdc 10 megohms
600 volt ac 1000 Vdc 10 megohms

PART 3 EXECUTION
{Not Used)

END OF SECTION

oOL, BPECSPIIEEs10.0 P33B-16610-7
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SECTION 17703
INSTRUMENT PIPING MATERIALS

PART 1 GENERAL

1.1

1.2

01/25/93 10:28am

SUMMARY
This section includes the technical requirements for the
furnishing of instrument piping materials for the Vibrating
Filters instrumentation.
REFERENCES
The pubtications listed below form a part of this specification to
the extent referenced. The publications are referred to in the
text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANST Bl16.11 1980 Forged Steel Fittings, Socket-
Welding and Threaded

AMERICAN PETROLEUM INSTITUTE (API)
APl STD 598 1990 Valve Inspection and Testing
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B1.1 1989 Unified Inch Screw Threads (UN and
UNR Thread Form)

ANSI/ASME B1.20.1 1983 Pipe Threads, General Purpose (Inch)

ASME/ANSI B16.10 1986 Face-to-Face and End-to-End

Dimensions of Valves (Revision of
ANSI B16.10 - 1973)

ASME B31.3 1990 Chemical Plant and Petroleum
Refinery Piping, Including Addenda “a"
and Ilbll )

ANSI/ASME B36.10M 1985 Welded and Seamless Wrought Steel
Pipe

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A182/A182M 1990 Standard Specification for Forged or
Rolled Alloy-Steel Pipe Flanges, Forged
Fittings, and Valves and Parts for High-
Temperature Service

106WOLS.. \SPECS\PA3B1770.30 P33B-17703-1
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ASTM A269 1990 Standard Specification for Seamless
and Welded Austenitic Stainless Steel
Tubing for General Service

ASTM A312/A312M 1991 Standard Specification for Seamless
and Welded Austenitic Stainless Steel
Pipes

ASTM A403/A403M 1991 Standard Specification for Wrought
Austenitic Stainless Steel Piping
Fittings

MANUFACTURERS STANDARDIZATION SOCIETY OF THE
VALVE AND FITTINGS INDUSTRY, INC. (MSS)

207 .00

MSS SP-25 1978 Standard Marking System for Valves,
fs Fittings, Flanges and Unions (R 1988)

gt MSS SP-61 1985 Pressure Testing of Steel Valves
1.3 RELATED REQUIREMENTS
Specification Section 01730 Operation and Maintenance Data

Specification Section 17704  General Instrumentation
Installatijon and Testing

Specification Section 17893  Instruments Furnished with
Mechanical Equipment Frit Slurry
Filters

1.4 DEFINITIONS

NPT
PEEK
PSIA
PSIG
TFE

National Pipe Thread
Poly-Ether-Ether-Ketone

Pounds per Square Inch Absolute

Pounds per Square Inch Gauge
Polytetrafluoroethylene (Teflon or Equal)

1.5 SYSTEM DESCRIPTION

Material furnished under this specification section conforms to
ASME B31.3.

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Catalog information: Including overall dimensions, weight, model
number, and connection sizes.

OBWOLS, NSPECSPIIB1770.50 P33B-17703-2
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The Seller shall provide a list of materials to be incorporated in
the work. The list of materials shall be supported by sufficient
descriptive material to demonstrate conformance to the specifica-
tion section requirements.

Detailed parts list including manufacturer's part numbers.

Certified Material Test Reports for all pressure containing or
wetted parts.

Factory Acceptance Test Report in accordance with Specification
Section 17893, Paragraph 2.3.

Manufacturer's Operation and Maintenance Manuals in accordance
with Specification Section 01730.

CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)}
PROJECT OR SITE ENVIRONMENTAL CONDITIONS
Climatic and Geographic Site Conditions
A. Site Elevation . 714 feet above sea level
B. Barometric Pressure 14.3 psia
C. Outside Design Temperature
1) Maximum Design Temperature 110°F
2} Minimum Design Temperature -20°F
3)  Wet Bulb Design Temperature 68°F

Operating Environment

A. Normal Temperatures 68°F to 78°F
B. Maximum Temperatures 104°F

€. Minimum Temperature 60G°F

D. Relative Humidity Not Controlied

106WVOLS.. \SPECS\P3381770.30 P33B-17703-3
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2.1.1.1

2.1.1.2

2.1.1.3

2.1.1.4
2.1.1.5

2.1.2
2.1.2.1
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MATERIALS AND EQUIPMENT
General Requirements

Instrument piping material classes and service symbols as listed
conform to service designations as shown on the Contract Drawings.

A1l stainless steel materials in this specification require
submittal of Certified Material Test Reports.

Unless otherwise specified, all pressures and temperatures listed
are design conditions,

Pipe threads shall conform to ANSI/ASME B1.20.1.

Instrument Piping Material Classes/Services Index

Instrument
Class Material Service
ZA 316 Stainless FSK - Cold Frit Slurry
Steel LPW - Process Water
PAX - Plant Air
CDX - Chemical Drain
ZJ 316 Stainless IAX - Instrument Air
Steel (Non Process)

Instrument Material

Instrument Material Class ZA

Material: 316 Stainiess Steel

Temperature Limit: -20°F to 400°F

Rating: 3000#

Maximum Pressure: Per ANSI B16.11

Construction: 3/4" and smaller - screwed and/or
compression type tube fittings

Items Size Description

Tubing 1/2" Seamless, 316 stainless steel tubing,

ASTM A269, .049" average wall thick-
ness, hardness not to exceed
Rockwell BS8O.

106WVOLS.. \SPECS\P33B1770.30 P33B-17703-4
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Tube 3/4" and 316 stainless steel, compression type
Fittings smaller with double ferrules. {Swagelok or
equal)
Plug 1/2" and Square head plug, forged 316 stainless
smaller steel, screwed, ASTM A182/A182M, GR
F316, ANSI B16.11.
Pipe Nipples 1/2" Seamless, schedule 80S 316 stainless
steel, ASTM A312/A312M, Grade TP316.
o Bleed Tee 1/2" Bleed Tee, 316 stainless steel body.
! Inlet connection 1/2" male NPT,
o= outlets 1/2" female NPT. (AGCO Mode!
T BTS-44 or equal).
=
Ot Swage 1-1/2" and Seamless, schedule 80S 316 stainless
s Nipples smaller steel, ASTM A403/A403M, Grade WP316,
é?: concentric, threaded ends.
VALVES
Items Size Description

Needle Valve 1/2" Needle, 3000#, 316 stainless steel,
soft seat, inlet connection 1/2" male
NPT, outlet connection 1/2" female
NPT.

Body and Bonnet: 316 stainless steel
Stem: 316 stainless steel

Seat: PEEK

Packing: TFE

Bleed Valve  1/2" Bleed valve, 316 stainless steel body
and bonnet, 316 stainless steel stem,
TFE packing, PEEK seat material, inlet
connection 1/2" male NPT. (AGCO Model
V6VES-4 or equal).

Manifold 1/2" 5-valve manifoid, 2 block valves, 1
Valve equalizing valve, 2 calibration valves
and 2 test elbows, flanged x screwed,
1/2" female NPT connections.
Body and Bonnet: 316 stainless steel
Stem: 316 Stainless Steel
Seat: PEEK
Packing: TFE
Accessories: Mount Bracket

AORUOLS, \SPECSIPAIR1770.30 P33B-17703-5
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CONSTRUCTION DETAILS
Pipe Bends: None
Tubing Bends: Use tubing bends in place of tubing

fittings wherever possible. Tubing
bends shall be formed with tools
designed for the tubing diameter.
Minimum 1-1/2" radius bends for 1/2"

tubing.

Thread Compound: Use an anaercbic thread sealant on
pipe threads.

Note 1: Do not thread tubing. Use compression type fittings.

Note 2: Tubing size is average outside diameter, not nominal

size.
2.1.2.2 Instrument Material Class ZJ

Material: 316 Stainless Steel

Temperature Limit: 150°F

Rating: 3000#

Maximum Pressure: ANST B16.11

Construction: 1-1/2" and smaller - screwed and/or
compression type tube fittings

Items ize Description

Pipe 1-1/2" and Seamless, schedule 40S 316 stainless

smaller steel, ASTM A312/A312M, Grade TP316.
Tubing 1/4% Seamless 316 stainless steel tubing,

ASTM A269, .035" average wall thick-
ness, hardness not to exceed Rockwell
B8&0.

1/2" Seamless 316 stainless steel tubing,
ASTM A269, .049" average wall thick-
ness, hardness not to exceed Rockwell

B8O.

Pipe 1-1/2" and 90° ell, 3000# forged 316 stainless
Fittings smaller steel, screwed, ASTM A182/A182M, ANSI
B16.11.

1-1/2" and Cap, 3000# forged 316 stainless steel,
smaller screwed, ASTM Al182/A182M, ANSI B16.11.
1-1/2" and Tee, 3000# forged 316 stainless steel,
smaller screwed, ASTM A182/A182M, ANSI B16.11.

ORNOLS. \SPECSIPA3BIT70.30 P33B-17703-6
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1-1/2" and
smaller
1-1/2" and
smaller
Pipe 1-1/2" and
Nipples smaller
Swage 1-1/2" and
Nipples smaller
Items Size
Tube 1/2" and
Fittings smaller
VALVES
Items Size

Ball valve 1/4"

Ball Valve 1/2"

CONSTRUCTION DETAILS

Pipe Bends:
Tubing Bends:

Thread Compound:

01/25/93 10:28am
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Union, 3000# forged 316 stainless
steel, screwed, ASTM A1BZ2/A182M, ANSI
B16.11.

Square head plug, forged 316 stainless
steel, screwed, ASTM A18Z2/A182M,
Grade F316, ANSI B16.11.

Seamless, Schedule 80S 316 stainless
steel, ASTM A312/A312M, Grade TP316.
Threaded ends.

Seamless, schedule 805, 316 stainless
steel, ASTM A403/A403M, Grade WP 316,
concentric. Threaded ends.

Description

316 stainless steel, compression type
with double ferrules (Swagelok or
equal).

Description

Ball valve, 316 stainless steel body
and stem, TFE packing, nylon handtle
with position stops, 1/4" compression
type tube connections.

Ball valve, 316 stainless steel body
and stem, TFE seat material, 1/2"
female NPT connections.

None

Use tubing bends in place of tubing
fittings wherever possible. Tubing
bends shall be formed with tools
designed for the tubing diameter.
Minimum tubing bends shall be:

1" radius bends for 1/4" tubing
1-1/2" radius bends for 1/2" tubing

Use an anaerobic thread sealant on
pipe threads.

P33B-17703-7
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Note 1: Do not thread tubing. Use compression type fittings.

Note 2: Tubing sizes are average outside diameter, not nominal
size.

Supplemental Requirements

These material requirements are intended to supplement
"Description® contained in Paragraph 2.1.2 (Instrument Material},
of this specification. 1In the event of a conflict, the
"Description" in the applicable paragraph shall govern.

Valves

A. Lever operated valves shall be furnished with individual
levers, wrenches, or handles.

B. Tapped holes in valve bodies, where required, shall be
threaded in accordance with ASME Bl.1, Unified Inch Screw
Threads. Threads shall be the Coarse Thread Series with
Class 2B tolerances.

C. valves shall have face-to-face {or end-to-end) dimensions in
accordance with ASME/ANSI 816.10, where applicable.

Pipe and Tubing

A. Pipe and tubing furnished with circumferential buttwelds is
not permitted.

B. Austenitic stainless steel pipe and tubing shall be furni-
shed in the solution annealed condition.

C. Substitution of schedules, weight or thicknesses, other than
those specified shall be submitted to the Buyer for approval
prior to fabrication.

D. Welded seam pipe shall not be substituted for pipe specified
as seamless.

E. Stainless steel tubing shall be supplied in nominal 20 foot
straight lengths.

F. Metallic pipe shall be supplied in random lengths.

G. Nominal pipe sizes shall be in accordance with ANSI/ASME
B36.10M.

H. Nominal wall thicknesses of steel pipe and fittings shall be
in accordance with ANSI/ASME B36.10M.

106\VOLS.. \SPECS\PA3B1770.30 P33B-17703-8
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I. Pipe specified as Schedule 40 and Schedule 80 shall be in
accordance with ANSI/ASME B36.10M.

J. Unless otherwise specified, metallic pipe finish shall be
the manufacturer's standard mill protective type coating,
with no deposits in the interior.

K. Unless otherwise specified, metallic tubing finish shall be
the manufacturer's standard mill finish.

L. Plain end pipe 1-1/2 inches and smaller shall be furnished
with ends square cut, no bevel,

M. Threaded end pipe shall have taper pipe threads in
accordance with ANSI/ASME B1.20.1.

N. Exposed threaded ends of pipe shall be fitted with thread
protectors.

0. Plain tubing ends shall be capped.

P. Precautions shall be taken to prevent scratching of exterior
surfaces of tubing.

2.1.3.3 Fittings

A. Austenitic stainless steel shall be furnished in the
solution annealed condition.

B. Stainless steel compression fittings shall be produced from
material in accordance with ASTM A182/A182M, F316.

C. Substitution of schedules, weights or thicknesses, other
than those specified, shall be submitted to the Buyer for
approval prior to fabrication of affected piping.

D. Mitered type fittings (made by joining sections of pipe) are
not permitted.

E. Pipe and tubing shall be joined by fittings and unions.

F. Pipe bends shall not be used in place of fittings, except
where so specified in Paragraph 2.1.2, or on the Contract
Drawings.

G. When reducing within, to or from screwed construction, use a
swage nipple.

H. Fabricated type tees {made by joining sections of pipe) are
not permitted.

01/25/63 10:28am
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I.  Tapered reducers (reducers without knuckle radius offsets)
are not permitted.

Labeling

Piping components shall be marked and identified by the
manufacturer in accordance with the applicable ASTM standards and
MSS SP-25.

FABRICATION AND MANUFACTURE

(Not Used)

FACTORY ACCEPTANCE TESTS (FAT)

Valves shall be pressure tested in accordance with the following:

A. A1l valves shall be inspected and tested in accordance with
the standard to which they are manufactured.

B. Valves not covered by a standard shall be tested in
accordance with the procedure MSS SP-61, Pressure Testing of
Steel Valves, or API STD 598, Valve Inspection and Testing,
except that test pressures shall be as follows:

Shel] 1.5 x p*
Seat 1.0 x p*

P* = The nonshock cold water, oil or gas (WOG) pressure
rating specified by the manufacturer.

C. The valve stem packing used during the pressure testing
shall be the same that is supplied with the valve.

Provide test records including:

A. Item tested

B. Date of test

C. Tester or data recorder

. Type of observation

Results and acceptability

Action taken in connection with any deviations noted
Person evaluating test results

Test equipment and calibrations

oMo

PACKING AND SHIPPING

Instrument material shall be packed and protected by the
manufacturer's standard packing materials to ensure safe shipment
and storage at the jobsite prior to installation.

106\VOLS..\SPECS\P33B1770.30 P33B-17703-10
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PREPARATION

(Not Used)

INSTALLATION, APPLICATION AND ERECTION

Preparation and fabrication of components into assemblies or
systems, as well as erection and installation, shall be in
accordance with manufacturer's instructions, Specification
Section 17704.

FIELD QUALITY CONTROL

(Not Used)

ADJUSTMENTS

(Not Used)

CLEANING

{Not Used)

PROTECTION

(Not Used)

DEMONSTRATION

(Not Used)
SCHEDULES

{Not Used)

END OF SECTION
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Rev. 0

SECTION 17704
GENERAL INSTRUMENTATION INSTALLATION AND TESTING

PART 1 GENERAL

1.1 SUMMARY
This section defines the general requirements for the installation
and testing of instrumentation and directs the Seller to specific
Specifications for each instrument.
The Seller's work shall conform to the paragraphs of this standard

specification which apply to the Seller's scope of work defined in
the Order/Subcontract.

1.2 REFERENCES
{Not Used)
1.3 RELATED REQUIREMENTS

Specification Section 16610 Electrical Requirements for Packaged
Equipment

Specification Section 17703  Instrument Piping Materials
Specification Section 17893 Instruments Furnished with
Mechanical Equipment Frit Slurry
Filters
1.4 DEFINITIONS

DBE - Design Basis Earthquake

1.5 SYSTEM DESCRIPTION
(Not Used)

1.6 SUBMITTALS
(Not Used)

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)

OROLT P CEPIBITTOAT P338-17704-1
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Hanford Waste Vitrification Plant

Richland, Washington

DOE Contract DE-AC06-86RL10838

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS
1.8.1 Climatic and Geographic Site Conditions
A. Site Elevation
B. Barometric Pressure
C. Outside Design Temperature
1) Maximum Design Temperature
2}  Minimum Design Temperature
3) Wet Bulb Design Temperature
1.8.2 Operating Environment
A. Normal Temperature
B. Maximum Temperature
€. Minimum Temperature
D. Relative Humidity

PART 2 PRODUCTS

FLUOR DANIEL, INC.
Advanced Technology Division
Fluor Contract 8457

Rev. 0

714 feet above sea level

14.3 psia

110°F
-20°F
68°F

68°F to 78°F
104°F
60°F

‘Not Controlled

2.1 MATERIALS AND EQUIPMENT

2.1.1 Provide instruments in accordance with Specification
Section 17893.

2.1.2 Provide piping material in accordance with Specification
Section 17703.

2.2 FABRICATION AND MANUFACTURE
(Not Used)

PART 3 EXECUTION

3.1 PREPARATION

3.1.1 Inspect instruments to confirm they meet the requirements of the
Section that specified them.

01/25/83 10:32am
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3.2
3.2.1
3.2.1.1

3.2.1.2
3.2.2
3.2.2.1

3.2.2.2

3.2.3
3.2.3.1

3.3

3.4

3.5

3.6

3.7

3.8

01/25/93 10:32am

Rev. O

INSTALLATION, APPLICATION, AND ERECTION
Instrument Mounting

Mount instruments in accordance with the manufacturers'
instructions.

Install instrument stands and column supports plumb and level.
Instrument Piping

Install air supply, pneumatic signal, and process sensing piping/
tubing in accordance with manufacturers' installation
instructions.

Locate pipe and tubing to make it inconvenient to use as a step or
handhold.

Instrument Wiring

Install instrument wiring in accordance with manufacturers'
installation instructions and Specification Section 16610,

FIELD QUALITY CONTROL
(Not Used)
ADJUSTMENTS
(Not Used)
CLEANING

(Not Used)
PROTECTION
(Not Used)
DEMONSTRATION
(Not Used)
SCHEDULES
(Not Used)

END OF SECTION

108\WOLS.. \SPECS\P33B1770.40 P33B-17704-3
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SECTION 17892
FRIT SLURRY FILTER LOCAL PANELS
B-595-P-P33B-17892

APPROVED FOR CONSTRUCTION

REVISION 0 WAPA YES __ NO _X_
ISSUE DATE H-X -3 QUALITY LEVEL T __ II _X_
SAFETY CLASS 1__ 2__ 3 X 4__

ORIGINATOR: CHECKER:
JORTR othslis  Salol (16575 5
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SECTION 17892
FRIT SLURRY FILTER LOCAL PANELS
B-595-P-P33B-17892
TABLE OF CONTENTS
PART PAGE
PART 1 GENERAL . . . . . . & & « ¢ i e e i e e e et e e v e e a0 o 1
1.1 SUMMARY . . & v vt ot i e e e e e e e e e e e e e e e e e e e 1
1.2 REFERENCES . . . ¢« v v v v v v s vt e e v e e et e e e e 1
1.3 RELATED REQUIREMENTS . . . . . v v v ¢ v v v v v v v o 0 v 2
1.4 DEFINITIONS . . & o v v v e o e e e e e e e e e e e e o s e s 3
1.5 SYSTEM DESCRIPTION . . . . . . . . + . « . . . e e e e e s 3
1.6 SUBMITTALS . . . . . S e e e e e e e e e e e e e e e e A |
1.7  CLASSIFICATION OF SYSTEMS AND COMPONENTS . . . . . . . . . . 4
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS . . . . . . . . . . 4
PART 2 PRODUCTS . . & . v ¢ i i vt ot e e e v e e e e v e s v e e e s 5
2.1  MATERIALS AND EQUIPMENT . . . . . . ¢« . . v v o v v o v v 5
2.2  FABRICATION AND MANUFACTURE . . . . . . ¢ ¢ v v v v v o v v 7
2.3 FACTORY ACCEPTANCE TESTS (FAT) . . . . « ¢ v v v o v v v .. 10
2.4 PACKAGING AND SHIPPING . . . . . . . . o o v v v v v v v o 10
PART 3 EXECUTION . . . . . .« & ¢ ¢« v v b v e et e e e e e e e o 0 e u s 11

ATTACHMENTS
ATTACHMENT TITLE

A FUNCTIONAL DESCRIPTION
01/25/93 10:34am

106WOLS.. \SPECS\P33B1789.20 P33B-17892-i



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
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Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

Rev. 0

SECTION 17892
FRIT SLURRY FILTER LOCAL PANELS

PART 1 GENERAL

1.1

1.2
1.2.1

01/25/93 10:34am

SUMMARY

This section defines the requirements for Local Panels LP-580-003
and LP-580-004. The panels will control the operation of Process
Frit Slurry Feed Tank (PFSFT) Filter and Decontamination Frit
Slurry Feed Tank (DFSFT) Filter, specified in Section 15894,

REFERENCES

The publications listed below form a part of this specification to
the extent referenced. The publications are referred to in the
text by the basic designation only.

FACTORY MUTUAL (FM)
Directory 1991 Approval Guide
INSTRUMENT SOCIETY OF AMERICA (ISA)

ISA RP60.6 1984 Nameplates, Labels and
Tags for Control Centers

ISA S20 1981 Specification Forms for
Process Measurement and Control
Instruments, Primary Elements
and Control Valves

MILITARY STANDARD (MIL-STD)

MIL-STD-1472D 1989 Human Engineering Design
Criteria for Military Systems,
Equipment and Facilities Change
Notice 1, 1991

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA})

ANSI/NEMA 250 1985 Enclosures for Electrical
Equipment (1000 Volts Maximum)
(Revision 1 - May 1986,
Revision 2 - May 1988)

NEMA ICS 3 1983 Industrial Systems,
(Section 304)
(Revision 1 - July 23, 1990)

106WOLS.. \SPECS\P3361789.20 P33B-17892-1



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-ACQ6-86R110838

Rev. 0

e

b
ra
b !

a
W

}B.i

3
&
[

il

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70

1990 National Electrical Code

U.S. NUCLEAR REGULATORY COMMISSION (NUREG)

NUREG-0700

1981 Guidelines for Control
Room Design Reviews;
September 1981

UNDERWRITERS LABORATORIES INC. (UL}

Directory
Directory

UL 83

UL 486A

UL 1059

1.2.2 Reference Drawings

Drawing No. H-2-123070
Sheet 4

Drawing No. H-2-123070
Sheet 6

1.3 RELATED REQUIREMENTS
Specification Section 01730
Specification Section 15894
Specification Section 17893

Drawing No. H-2-121653

ORVOLS, \SPECS\PIIB1789.20 P33B-17892-2

1990 Electrical Appliance and
Utilization Equipment Directory

1991 Recognized Component
Directory

1983 Thermoplastic-Insulated
Wires and Cables Ninth Edition;
February 22, 1989

1991 Wire Connectors and
Soldering Lugs for use with
Copper Conductors Eighth
Edition; October 8, 1991

1988 Terminal Blocks Second
Edition; July 16, 1991

P&ID System 58, Process Frit
Slurry Pump and Filter

P&ID System 58, Decon Frit
Slurry Pump and Filter

Operation and Maintenance Data
Vibrating Filters

Instruments Furnished with
Mechanical Equipment Frit
Slurry Filters

LP-580-003 and 004 Instrument
Panel Layout
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1.4

1.5

1.6

1.6.1
1.6.2
1.6.3

1.6.4

1.6.5

01/25/83 10:34am

Rev.

DEFINITIONS

DCS - Distributed Control System

DFSFT - Decontamination Frit Slurry Feed Tank
FAT -~ Factory Acceptance Test

LCD - Liquid Crystal Display

LP = Local Pane]

MTBF - Mean Time Between Failures

PCD - Process Control Description

PFSFT - Process Frit Slurry Feed Tank

PLC - Programmable Logic Controller

PSID - Pounds Per Square Inch, Differential
VDDR - Vendor Drawing and Data Requirements

SYSTEM DESCRIPTION

The P&ID H-2-123070, Sheets 4 and 6; Specification Section 15894
and 17893; Attachment A; and Panel Layout Drawing H-2-121653
describe a generic system and its control requirements. The
Seller shall design the control configurations, sequence logic,
and interlock Togic to implement the specific control system
required for the safe, efficient operation of the mechanical
equipment being furnished, including the interface with the
instruments and control systems not in this Order/Subcontract.

SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements (VDDR) section of the Order/Subcontract.

Use only the following drawing sizes:

A 8-1/2 by 11 inches
B 11 by 17 inches
D 28 by 40 inches

Catalog cuts describing each instrument and accessory.
Manufacturers' installation drawings and instructions.

Manufacturers' operation and maintenance manuals in accordance
with Section 01730.

P&IDs showing the Seller's system and its interface to the rest of
the plant. The Buyer will furnish instrument tag numbers on the
approval prints for Seller's instruments not shown on P&ID
H-2-123070 Sheets 4 and 6 listed in Paragraph 1.3.

Process Control Description (PCD) - a narrative describing the
system operation, including normal and abnormal conditions, start-
up and shutdown. Use the following outline:

106\VOLS.. \SPECS\P33E1769.20 P33B-17892-3
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1.6.6
1.6.7

1.6.8
1.6.9

1.6.10

1.6.11
1.6.12
1.6.13

1.7

1.8
1.8.1

01/25/93 10:34am

Rev. 0

TITLE

1.0 GENERAL DESCRIPTION

2.0 OPERATING DESCRIPTION
2.1  Routine Operations
2.2  Infrequent Normal Operations
2.3  Abnormal Conditions

Instrument data sheets similar to ISA S20, completed in accordance
with ISA S20 instructions.

General arrangement drawings, front and rear views, including
provisions for anchorage.

Rear view showing internal layout of instruments and accessories.

Electrical elementary diagrams showing devices, power wiring,
signal wiring, and terminations.

Panel wiring diagram, shown as a not-to-scale expanded rear view
with devices and terminal blocks in their correct relative
positions, conduit duct layouts, wire routing, and terminations.

Instrument 1ist showing tag number, service, manufacturer, model
number, range, and setpoint if applicable.

Factory Acceptance Tests (FAT) procedure including requirements in
Paragraph 2.3.1.

Report confirming the FAT procedure was executed and the results.
CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

PROJECT OR SITE ENVIRONMENTAL CONDITIONS

Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level
B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

1) Maximum Design Temperature 110°F

106\WOLS.. \SPECS\P33B1769.20 P33B-17892-4
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1.8.2

Rev. O

2) Minimum Design Temperature  -20°F
3) Wet Bulb Design Temperature 68°F

Operating Environment

A. Normal Temperature 68° to 78°F

B Maximum Temperature 104°F

C. Minimum Temperature 60°F

D Relative Humidity Not controlled

PART 2 PRODUCTS

2.1
2.1.1
2.1.1.1

2.1.1.2

2.1.1.3

2.1.1.4

2.1.2
2.1.2.1

2.1.3
2.1.3.1

01/25/83 10:34am

MATERIALS AND EQUIPMENT
General Requirements

The control panels, accessories, materials, and instrumentation
shall operate under the conditions of Paragraph 1.8.

Provide accessories, materials, and methods of fabrication not
included in this specification, but which are necessary to
complete the fabrication of the control panels.

When two or more components with the same specifications are
required, the components shall be identical (same manufacturer
and catalog number).

Electrical components or devices which operate at voltages higher
than 30 volts or energy greater than 100 VA shall be UL Listed, UL
Recognized Components, or FM Approved Devices (refer to UL and FM
directories).

Panel and Accessories

The basic panels LP-580-003 and LP-580-004 shall be standard, type
304 stainless steel, factory made, ANSI/NEMA 250, Type 4X
enclosures, Hoffman or equal. The panels shali have provisions to
be mounted to the equipment with four 1/4 inch diameter bolts.
Bolt holes shall be 5/16 inch diameter.

Instruments

Provide a stainless steel tag, 18 ga. minimum, with the instrument
tag number and Seller's service description stamped or engraved,
affixed to each instrument with stainless steel wire (preferred)},
stainless steel screws, or rivets. I[If the instrument size or

106\VOLS.. \SPECS\P33B1789.20 P338-17892-5
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2.1.3.2

2.1.4
2.1.4.1

01/23/92 10:34am

Rev. 0

configuration prevents use of a separate tag, propose an alternate
method of tagging, such as engraving or stamping, for Buyer's
approval.

Instruments provided by the Seller shall include the features
listed by instrument type below:

Automatic Backwash Controllers

Provide Automatic Backwash Controllers {R-PLC™) or equal, to
perform control, sequence, and alarm functions based on the
control configuration, timing sequence, and inputs from the field
instruments.

The Controllers shall incorporate the following criteria:

A. Power input 120 Vac 60 Hz

B. Operating voltage and dip recovery in accordance with
NEMA ICS 3-304.40 and 3-304.4]

C. Electrical noise tolerance in accordance with
NEMA ICS 3-304.42

D. Application program stored in EPROM.

E. ?ser configuration memory stored up to 5 days during power
0ss.

F. 1/0 optically isolated solid-state design unless reiay
interface is required.

G. Field experience records or calculations to verify the
overall MTBF of the Automatic Backwash Controllers {R-PLC)
equals or exceeds 20,000 hours.

H.  Menu index parameters to perform configuration,
enable/disable functions, and timing sequence operation.

I. LCD (0.25 inches minimum character size with 2 x 16 columns)
and alphanumeric keypad for operator interface.

J. Automatic backwash capability initiated by differential
pressure setpoint.

K. Dry contact outputs for common trouble alarm, power failure
alarm, and controller failure alarm.

106\VOLS..\SPECS\P33B1788.20 P33B-17892-6
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2.1.5 Electrical Selector Switches

A. Heavy duty, oil-tight, corrosion resistant, maintained 3-
position selector switches.

B. Contact blocks with screw terminals, rated for the load to
be switched.

2.1.6 Pushbutton Switch

A. Heavy duty, oil-tight, corrosion resistant, full guard,
pushbutton switches.

B. Contact blocks with screw terminals, rated for the load to
be switched.

2.1.7 Status Indicators

A. Indicators in accordance with Panel Layout Drawing listed in
Paragraph 1.3.

B. Indicators with at least 50,000 hour life.

2.2 FABRICATION AND MANUFACTURE

2.2.1 Panel Modifications

2.2.1.1 Modify the panels described in Paragraph 2.1.2 as necessary to
support the instrumentation and accessories to be mounted in the

panels. The panels shall retain their ANSI/NEMA 250, Type 4X
ratings after the modifications have been made.

2.2.2 Panel Interior Environment

2.2.2.1 Prevent operating temperature from exceeding instrument/equipment
manufacturers' operating limits.

2.2.2.2 Prevent condensation during shipping, storage, and operation.

2.2.3 Painting
Painting is not required on these panels.

2.2.4 Instrument Mounting

2.2.4.1 Mount and support instruments in accordance with manufacturers'
installation documents.

2.2.4.2 Adjustments shall be readily accessible, Instruments and
components shall be replaceable without disturbing wiring or other
equipment.

ToOLS \SPECS\P33E1788.20 P33B-17892-7
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2.2.4.3

2.2.5

2.2.5.1

2.2.5.2

2.2.5.3

2.2.5.4

2.2.5.5

2.2.6

2.2.7

2.2.7.1

2.2.7.2

2.2.7.3

2.2.7.4

2.2.7.5

2.2.7.6

01/25/93 10:34am

Rev. 0

Layout front panel instruments in accordance with MIL-STD-1472D
and NUREG 0700. Instrument Panel Layout Drawing H-2-121653
complies with these specifications.

Nameplates

Make nameplates from 1/16 inch thick laminated plastic stock with
white surface and black core, except as noted on Instrument Panel
Layout Drawing. Bevel the edges and remove burrs.

Engrave with Helvetica Bold Condensed capital letters. If
abbreviations can't be avoided, use abbreviations from ISA RP60.6.
Other abbreviations are subject to Buyer's approval.

Fasten the nameplates to the panel with stainless steel Number 4-
40 screws or 1/8 inch drive rivets.

Provide 1 inch maximum height nameplates with instrument tag
numbers engraved in 1/8 inch high letters on the back the panel to
show the Tocation of front and back of panel mounted instruments.

Make front of panel nameplates as shown on Instrument Panel Layout
Drawing (H-2-121653).

Panel Piping
Piping is not required on these panels
Panel wiring

Wiring material and installation methods shall comply with
NFPA 70, Article 725, Class 1 or Class 2.

Use No. 16 AWG stranded copper wire with MTW insulation conforming
to UL 83.

Terminate conductors on screw terminals with tin plated copper,
compression ring-tongue, nylon insulated terminals in accordance
with UL 486A. Use Thomas and Betts Catalog No. RB-14 (#18-14 AWG)
and RC-10 (#12-10 AWG) or equal.

Identify wires at both ends with white tubular shrink-on sleeves
with permanently imprinted black characters. Use the same number
throughout the run of daisy chained wires.

Use the instrument tag number and a sequential number for the wire
number. Use the same sequential number for the same instrument
terminal on similar instruments.

Support wiring in metal or plastic raceway or conduit.

106WOLS...\SPECS\P33B1789.20 P33B-17892-8
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2.2.7.7

2.2.7.8

2.2.7.9

2.2.7.10

2.2.7.11

2.2.7.12

2.2.7.13

2.2.8
2.2.8.1
2.2.8.2

2.2.8.3

01/25/93 10:34am

Rev.

Provide channel mounted terminal blocks with Number 8 screws,
rated 600 volts and in compliance with UL 1059. Use Allen Bradley
catalog number 1492-CD3 or equal.

Provide an even number of spare terminals greater than 25 percent
of terminals used.

Provide a copper safety ground bus bolted to the panel frame with
screws to connect 8 or more 10-14 AWG ground wires,

Divide the main incoming 120 Vac power by system or function.
Install a fused disconnect switch on the line (hot) side of each
circuit. Color code the wires as follows:

Hot - Black
Neutral - White
Ground - Green

If power from external systems, such as the control voltage from
motor starters, comes in to the panel, provide a red nameplate
with white letters stating:

CAUTION
120 VAC CIRCUITS FROM
EXTERNAL SOURCES MAY BE
ENERGIZED WHEN THE PANEL
MAIN BREAKER 1S OPEN

Install a duplex receptacie on a separate 120 Vac circuit to power
test equipment.

Provide two spare fuses of each type used in the panel. Seal them
in a clear plastic bag marked "Spares" and tie-wrap them to the
panel interior.

A lamp test pushbutton switch shall be provided to illuminate all
panel lights when depressed.

Programming and Configuration

Design control circuits to fail safe condition on loss of power.

Design discrete circuits to operate on 120 Vac, to have contacts

closed (power) during normal operation, and to have contacts open
on abnormal conditions to cause alarms and shutdowns.

Design control logic for the LP-580-003 and LP-580-004 for the

routine, manual, and abnormal conditions described in the
Attachment A.

106\WOLS.. \SPECS\P33B1789.20 P33B-17892-9
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2.2.9

2.3
2.3.1

2.3.2

2.3.3

2.4
2.4.1

2.4.2

01/25/83 10:34am

Rev.

Interface To Other Instrument And Computer Systems

These panels are designed as stand-alone systems, system will
generate necessary alarm outputs to the DCS.

FACTORY ACCEPTANCE TESTS (FAT)

Prepare a Factory Acceptance Test (FAT) procedure and submit it
for approval. Include:

A. Inspection tests to demonstrate that the fabrication and
assembly of the materials and equipment meet the
requirements of the design drawings and specifications.

B. Physical inspection to determine that instruments are new
and not damaged.

C. Inspect installation, location, mounting, and piping.
D. Inspection of applicable code compliance.

E. Full functional test of instrument systems to determine
operability.

F. A1l electrical control circuits shall be tested and verify
wiring and equipment functionality.

Inspect and test instrument installations according to the Buyer
approved FAT procedure.

Submit a report confirming the FAT procedure has been completed
and the results. Include:

Item tested

Date of test

Tester or data recorder

Type of observation

Results and acceptability

. Action taken in connection with any deviations noted
Person evaluating test results

Test equipment and calibrations

ToOHomMmmMmMOOo>

PACKAGING AND SHIPPING

Reinstall shipping stops which were removed for calibration and
testing.

Install temporary additional shipping supports for instruments and
equipment to be shipped mounted in the panel. Identify temporary
shipping supports by contrasting color, tag or label to simplify
location and removal prior to installation of equipment.

106\VOLS.. \SPECS\P33B1769.20 P33B-17892-10

0



firoe 45"t

5
)

2020

1135

£,

U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC,

Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL 10838
Rev. 0
2.4.3 Repack loose instruments and equipment, including those removed
for shipment, in the manufacturer's original packing material.
Accumulate these in a separate crate marked "INSTRUMENTS" and
labeled to allow traceability back to main equipment component.
2.4.4 Package all shipped materials to eliminate damage from moisture,
vibration, shock and heat damage while in transit or interim
storage.

PART 3 EXECUTION
(Not Used)

END OF SECTION
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ATTACHMENT A
FUNCTIONAL DESCRIPTION

Each Frit Slurry Vibrating Filter system has multiple filter elements. Each
filter element contains a vibrator powered by plant air. Backwashing is
initiated automatically when the differential pressure across the system
reaches 15 PSID. The backwash sequence may also be initiated manually.

The following description applies to both the Process Frit Slurry Filtration
System, FL-580-002v, and the Decontamination Frit Slurry Filtration System,
FL-580-003V. The information in parenthesis refers to FL-580-003V.

From the DCS (provided by Buyer), the transfer (recirculation) control
program, YCP-FSK-024 (YCP-FSK-062), will open the transfer {recirculation)
pump air supply valve, YV-PAX-350 (YV-PAX-195), and later will open the filter
vibrator air supply valve, YV-PAX-340 (YV-PAX-215).

During transfer (recirculation), solids will accumulate on the filter element
surfaces. This will increase the differential pressure across the filter
system. When the differential pressure exceeds 15 PSIG, sensed by PDI-FSK-028
(PDI-FSK-059), the filter system controller will initiate a backwash cycle.
Each element will be backflushed individually for 10-20 seconds. The filter
system will be sized so that the flowrate through the filter system will not
be affected by having one element out of service for backflushing.

When the transfer (recirculation) is complete and the piping has been flushed
with water, the flush water supply valve will close, causing low flow through
the filter system, sensed by FAL-FSK-031 (FAL-FSK-062) which will close
YV-PAX-350 (YV-PAX-195) and YV-PAX-340 (YV-PAX-215).

01/25/83 10:34am ATTACHMENT A
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SECTION 17893
INSTRUMENTS FURNISHED WITH MECHANICAL EQUIPMENT
FRIT SLURRY FILTERS

PART 1 GENERAL
1.1 SUMMARY

This section defines the requirements for the supply,
installation, inspection, and testing of instruments furnished
with Vibrating Filters specified in Section 15894. It does not
apply to control panels.

-

1.2 REFERENCES

(

TR
P / i
dify

1.2.1 The publications listed below form a part of this specification to
the extent referenced. The publications are referred to in the
text by the basic designation only.

M5

i
P

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ANSI/ASME B1.20.1 1983 Pipe Threads, General
Purpose (Inch)
(Revision and Redesignation of
ANSI B21.1 - 1968)

ASME/ANSI B16.5 1988 Pipe Flanges and Flanged
Fittings

FLUID CONTROLS INSTITUTE, INC. (FCI)

ANSI/FCI 70-2 1976 American National Standard
for Control Valve Seat Leakage
(Reaffirmed April 29, 1982)

FACTORY MUTUAL (FM)
Directory 1991 Approval Guide
INSTRUMENT SOCIETY OF AMERICA (ISA)

ISA 520 1981 Specification Forms for
Process Measurement and Control
Instruments, Primary Elements
and Control Valves

ToOLn GPECE\P3381709.50 P33B-17893-1
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1.2.2

1.3

1.4
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NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI/NEMA 250

1985 Enclosures for Electrical
Equipment (1000 Volts Maximum)
(Revision 1 - May 1986,
Revision 2 - May 1988)

UNDERWRITERS LABORATORIES INC. (UL)

Directory

Directory

UL 429

Reference Drawings

Drawing No. H-2-123070
Sheet 4

Drawing No. H-2-123070
Sheet 6

RELATED REQUIREMENTS
Specification Section 01730
Specification Section 15894

Specification Section 16610

Specification Section 17704

Specification Section 17892

1990 Electric Appliance and
Utilization Equipment Directory

1991 Recognized Component
Directory

1982 Electrically Operated

Valves Third Edition; November,
1988

P&ID - System 58, Process Frit
Slurry Pump and Fiiter

P&ID - System 58, Decon Frit
Slurry Pump and Filter

Operation and Maintenance Data
Vibrating Filters

Electrical Requirements for
Packaged Equipment

General Instrumentation
Instaliation and Testing

Frit Slurry Filter tocal Panels

DEFINITIONS

DPDT - Double Pole Double Throw
FAT - Factory Acceptance Test
LP - Local Panel

VDDR -

P33B-17893-2
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1.5 SYSTEM DESCRIPTION
The system and Seller's responsibilities for detailed system
design are defined in Article 1.5 of Section 17892 Frit Slurry
Filter Local Panels and related requirements in Paragraph 1.3.

1.6 SUBMITTALS
Submit the following in accordance with the Vendor Drawing and
Data Requirements (VDDR), section of the Order/Subcontract.

Use only the following drawing sizes:
A 8-1/2 by 11 inches

B 11 by 17 inches

D 28 by 40 inches

1.6.1 Catalog cuts describing each instrument and accessory.

1.6.2 Manufacturers’ installation drawings and instructions.

1.6.3 Manufacturers' operation and maintenance manuals in accordance
with Section 01730.

1.6.4 Instrument data sheets similar to ISA 520; completed in accordance
with ISA S20 instructions.

1.6.5 Plan and elevation drawings with dimensioned locations for
instrument and control devices, connections to the mechanical
equipment, air supply connections, and terminal boxes.

1.6.6 Process tubing detail drawings.

1.6.7 Pneumatic tubing detail drawings.

1.6.8 Terminal box layout drawings showing location and identification
of terminals, conduit sizes and entrance locations.

1.6.9 Electrical connection diagrams (point to point wiring).

1.6.10 Instrument 1ist showing tag number, service, manufacturer, model
number, range, and setpoint if applicable.

1.6.11 Factory Acceptance Test {FAT) procedure including requirements in
Paragraph 2.3.1.

1.6.12 Report confirming the FAT procedure was executed and the results.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS
(Not Used)

TOoOLS NPECS\PIIB1789.50 P33B-17893-3
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PROJECT OR SITE ENVIRONMENTAL CONDITIONS
Climatic and Geographic Site Conditions
A. Site Elevation 714 feet above sea level

B. Barometric Pressure 14.3 psia
€. Outside Design Temperature

1) Maximum Design Temperature 110°F

2)  Minimum Design Temperature -20°F

3) Wet Bulb Design Temperature 68°F

Operating Environment

A. Normal Temperature 68° to 78°F

B Maximum Temperature 104°F

C. Minimum Temperature 60°F

D Relative Humidity Not controlied

PART 2 PRODUCTS

01/25/93 10:29am

MATERIALS AND EQUIPMENT
General Requirements

Provide instrumentation required for the application, including
correct range, pressure and temperature rating, and materials of
construction to operate under the conditions of Paragraph 1.8.

Provide accessories, materials, and methods of fabrication not
included in this specification, but which are necessary to
complete the installation of the instrumentation.

When two or more components of the same specifications are
required, provide identical components (same manufacturer
and catalog number).

Electrical and electronic instruments, control devices, and
components which operate at voltages higher than 30 volts or
energy greater than 100 VA shall be UL Listed Devices, UL
Recognized Components, or FM Approved Devices (refer to UL and FM
directories).

106\VOL5..\SPECS\P33B1769.30 P33B-17893-4



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant
Richland, Washington

Advanced Technology Division
Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

2.1,
2.1.

1.5
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2.1.
2.1,

2.1.

2.1.

1.8
1.9
1.10

1.11
1.12
1.13

1.14

2.1.2.

2.1
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Instrument electrical enclosures shall be ANSI/NEMA 250, Type 4X.
Pneumatic power shall be used to supply diaphragm and piston-
operated control valves and valve accessories such as valve
positioners.

Pneumatic systems shall operate on a 3 to 15 psig signal.
Electronic analog signals shall be 4 - 20 mAdc.

Discrete signals shall be 120 Vac.

Instruments range, span, setpoints and controller settings, which
are not specified in this Section, shall be selected by the
mechanical equipment Seller.

Design electrical control circuits to fail-safe on loss of power.
Instrument power supplies shall be powered by 120 Vac, 60 Hz.

Switches and relay contacts shall be suitable for the switched
load.

Instrument connections:

A. Flanged connections shall be in accordance with ASME/
ANST Bl16.5.
B. Threaded connections shall be in accordance with ANSI/

ASME B1.20.1.
Instruments

Instruments provided by Seller shall include the features listed
by instrument type below:

Pressure Gauges

4-1/2 inch dial.

Accuracy within +/-0.5 percent full scale.

A
B
C. 316 stainless steel pressure element.
D Shatter proof glass.

£ Blowout back protection.

F

Tube ratings and overpressure at least 1.3 times maximum
scale reading.

G. Process connections 1/2 inch NPT

106WOLS.. \SPECS\P3381789.30 P33B-17893-5
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2.1.2.3 Solenoid Valves

A.

D‘
E.

Three-way or four-way valves, direct acting, mounted, and
piped to the control valves.

Valves ported to produce the valve failure action required
in the de-energized state.

Solenoid coils in accordance with UL 429.
1/4 inch NPT valve port connections.

1/2 inch NPT electrical connections.

2.1.2.4 Ball Valves

A.
B.

90° rotation of the ball.

Full open port equal to line size unless otherwise
specified.

2.1.2.5 Self-Actuated Pressure Regulators

A. Self-contained or pilot operated, with adjustable setpoint.

B. Select regulator capacity based on 10 percent offset or drop
factor.

C. Seat leakage requirements in accordance with ANSI/FCI 70-2,
Class IV.

2.1.2.6 Differential Pressure Switches

A.  Snap acting DPDT switches rated for matched load.

B. Switch set to actuation point prior to installation.

C. Setpoint adjustment by means of internal screw.

D. 1/2 inch NPT high and low process connections.

E. 3/4 inch NPT electrical connections.

F. Setpoint repeatability within 0.5 percent of full scale.

G. Setpoint differential (dead band) fixed and not more than 3
percent of the switch setting.

H. Accuracy within 1 percent of full scale.

I. Calibration shift less than 0.5 percent at maximum

01/25/93 10:28am

overpressure of the primary element.

106WOLS.. \SPECS\P3381789.30 P33B-17893-6
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2.2 FABRICATION AND MANUFACTURE
2.2.1 Instrument Mounting
2.2.1.1 Mount and support instruments in accordance with manufacturers'
installation documents, contract drawings, and Section 17704.
2.2.1.2 Adjustments shall be readily accessible, instruments and
components shall be replaceable without disturbing wiring or other
equipment.
~y 2.2.2 Instrument Piping
2.2.2.1 Install the instrument piping components in accordance with
manufacturers' installation documents, contract drawings, and
Section 17704,
2.2.3 Instrument wiring
2.2.3.1 Wiring material and installation shall comply with Section 16610.
2.3 FACTORY ACCEPTANCE TESTS (FAT)
2.3.1 Prepare a Factory Acceptance Test (FAT) procedure and submit it

for approval. Include:

A, Inspection/tests to demonstrate that the fabrication and
assembly of the materials and equipment meet the
requirements of the design drawings and specifications.

B. Check for applicable code compliance.

C. Inspect electrical installations and test electrical
circuits for operability.

D. Check and test pneumatic circuits for operability.
£. Calibration test for each instrument.

F. Full functional test of instrument systems to determine
operability.

2.3.2 Inspect and test the instrument installations according to the
Buyer approved FAT procedure.

2.3.3 Submit a report confirming the FAT procedure has been completed
and the results. Include:

A. Item tested
8. Date of test
C. Tester or data recorder

TOBOLS, NSPECS\PIIE1789.30 P338-17893-7
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D. Type of observation
E. Results and acceptability
F. Action taken in connection with any deviations noted
G. Person evaluating test results
H.  Test equipment and calibrations
2.4 PACKAGING AND SHIPPING
2.4.1 Reinstall shipping stops which were removed for calibration and
testing.
2.4.2 Install temporary additional shipping supports for instruments and

equipment to be shipped mounted on the mechanical equipment.
Identify temporary shipping supports by contrasting color, tag or
label to simplify location and removal prior to installation of
equipment.

2.4.3 Repack loose instruments and equipment, including those removed
from the shipment, in the manufacturer's original packing
material. Accumulate these in a separate crate marked
"INSTRUMENTS" and labeled to allow traceability back to the main
equipment component.

2.4.4 Package all shipped materials to eliminate damage from moisture,
vibration, shock and heat damage while in transit or interim
storage.

PART 3 EXECUTION
(Not Used)

END OF SECTION

TOaTOLS, \SPECS\PIIB1780.30 P33B-17893-8
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